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It shodd be evident from the rocky charncter of the soil 

of the watershed, and still more from the layer of rock 
ents covering its surface, that the soil is permeable 

an receptive to water-a fact of the utmost importance 
when considering the results of this experiment and their 
application under other conditions. Whether this ability 
to absorb water is the primary factor explaining the steady 
flow of the streams (it is evident from certain calcula- 
tions that the watersheds can not drain dry in less than 
6 or possibly 12 months), or whether the rather reniark- 
able water-holding capacity of the slopes denotes R soil 
of more retentive character next to the bedrock and in 
its crevices is perhaps unimportant. It is highly prob- 
able, however, that clay in crevices causes a very slow 
draining out of the water which penetrates most deeply. 
Such a condition was observed where the dams were 
constructed. 

SUMMARY AND CONCLUSIONS 

SUMMARY 

CONDITIONS OF EXPERIMENT 

1. This experiment deals with streamflow from two 
mountain watersheds of about 200 acres each, located on 
the drainage of the Rio Grande in southern Colorado. 
Their elevations are between 9,000 and 11,000 feet, 
whereas the areas in Colorado producing living streams 
extend mainly from 8,000 to the highest peaks, some of 
which are 14,000 feet in altitude. These watersheds 
therefore should be average or only slightly below in 
water-yielding capacity. ‘ 

2. The geological formation of the locality, a quartz- 
latite flow of great uniformity over the two watersheds, 
and the coarse, sandy soil derived therefrom, cont,aining 
and covered by many small rock fragments, were condu- 
cive to a very high degree of absorption of rain and snow 
water. Hence there appeared very little surface run-off 
a t  any stage of the experiment, and the quantities of soil 
eroded were of extremely small magnitude. Only the 
coarse granitic soils occurring in portions of Colorado 
would be likely to show greater absorptive and storage 
capacities than the soils of these watersheds ; the igneous 
formations, in general, produce soniewhat finer soils; 
the sedimentaries of the high plateaus of southern Colo- 
rado and of the foothills of both the eastern and western 
slopes might be expected to absorb water less readily and 
to be much more erodable. It is, therefore, evident that 
a very conservative basis was selected for demonstrating 
the possible effects of forest removal on streamflow and 
erosion, particularly the effects of soil disturbance and 
cb ange . 

3. The forest cover of both watersheds, though far 
lighter than the undisturbed stands at  similar elevations 
in the Rocky Mountain region, was fairly typical of the 
region as a whole, it having been heavily visited by fires. 
The original forest was mainly Douglas fir at  the lower 
and Engelman spruce a t  the higher elevations. These 
areas were burned over about 35 years ago, watershed B 
(the one which was denuded in the experiment) having 
been burned somewhat more extensively than A. The 
burned areas hnd come back largely to a scrubby growth 
of aspen, which, while forming dense thickets and thereby 
protecting the soil adequat,ely, is obviously less effective 
than conifers as a shade to retard the rne1t)ing of snow. 
Consequently any effect on snow melting from the re- 
moval of such a cover would be moderate in comparison 
with the effect of removing a complete canopy formed by 
evergreens. 

4. Stream flow and the meteorological conditions of 
both watersheds were recorded continuously from late 
in 1910 until October 1, 1926, triangular-notch wiers 
and Friez automatic water-stage recorders being em- 
ployed to assure the greatest possible precision in the 
measurements of s t readow.  

October 1 was taken as the starting point for the stream- 
flow year, and the data both of stream flow and precipita- 
tion have been summarized accordingly from October 1, 
1911, for the eight years before denudation of B and the 
seven years subsequent thereto. 

So far as known, this experiment differs from any other 
Psperiment of a like nature ever made in that streamflow 
measurements were maintained throughout the extreme 
low temperature of winter, -25’ E”. (-31.7O C.). 

5.  The denudation of B watershed was started in July, 
1919, but was not completed until late in 1920. About 
one-fifth of the total ground area was burned over and 
sufficiently heated to prevent the immediate sprouting 
of the aspen from rootstocks. Elsewhere the vegetation 
and soil were little affected and a feeble,growth of aspen 
started almost immediately over most of the area. At  
the end of 1926 this had reached an average height of 4 
feet, but conifers were, of course, lacking. 

GENERAL CLIMATIC CONDITION0 

6. The outstanding characteristics of climate and 
streaniflow established during the first eight years of the 
experiment were as follows: 

(a )  A mean annual temperature of about 34’ F. 
( b )  ,4 mean annual precipitation of about 21 inches. 
(c) Precipitation about half snow and half rain. 

Escept on the south slopes there is practically no melting 
throughout the winter until after March 1. About one- 
half of the total annual precipitation is released during 
the melting period, which ordinarily does not end until 
about June 1. More than 55 per cent of the total annual 
run-off appears during the flood stage, the average time of 
which is from March 30 to June 30, under the arbitrary 
limitations set for it. 

(d)  Owing to differences in conformation and under- 
ground conditions of the two watersheds, B is a more 
effective storage reservoir than 8, and consequently its 
stream neither reaches a peak of flow quite so soon as 
that of A, nor drains out the excess from the spring flood 
and storage so soon. The lng during the rise of the flood 
seems to be further accentuated by the fact that the 
orientation and other features of B do not permit the 
early season insolation to be as effective as on B in melting 
the snow, especially near the streani channel. The 
importance of this is that the constant lag of B makes 
difficult the direct comparison of the height of the two 
streanis a t  any given time. It is apparent from the ratios 
of run-off to current precipitation that B carries over 
from one yenr to the next a greater quantity of ground 
wfiter than is carried over by A. 

( e )  As much as 43 per cent of the current year’s precip- 
itation may appear as run-off when the precipitation is 
sufficient and snow-melting conditions are favorable 
and (1s little as 17 per cent in years of low precipitation 
and unfavorable climatic conditions. 

The losses of water by evaporation remain fairly con- 
stant at  about 15 inches per annum, although by reason 
of the hold-over water from one year to another an ac- 
curate determination of this point is impracticable. 

CLIMATIC COMPARIBON OB TWO PERIOD0 

7. The mean annual temperature of watershed A ea 
deduced from hourly readings for both periods waa 
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identical ; considering monthly means, however, thme 
were material differences in several months, thus April, 
October, and November were colder in the second period 
than in the first and December was warmer. 

The mean annual temperature of B watershed was 0.2’ 
colder than A during the first period and 1.1’ warmer 
during the second; apparently the effect of denudation 
of B was to increase the annual mean by 1.3’. 

8. The mean annual maximum temperature of B in 
the second period was 2.5’ higher than in the first period, 
and that of A in the second period was 0.4O higher; 
therefore the net increase in B maximum due to denuda- 
tion was 2.1’. 

9. The mean annual niinimum of B watershed after 
.denudation was 0.4’ higher than before, whereas that 
of A watershed was 0.3’ lower; the total increase in B 
minimum attributable to denudation was, therefore, 0.7’. 

Summing the increases in both maximum and mini- 
mum gives 2.8’ and dividing by two gives 1.4’ as the 
total increase in the annual mean temperature, or one- 
tenth of a de ee greater than was obtained by using 

10. Judging from the record of the A watershed the 
second period was the less windy of the two. The aver- 
age velocity for A was 2.2 m. p. h. in the first period and 
1.9 m. p. h. in the second period, or a drop of 0.3 m. p. h. 
The average velocity for the B watershed in t,he first 
period was 1.0 m. p. h., and in the second 3.3 m. p. h., 
an apparent increase due to denudation of 2.3 m. p. h.; 
but since according to the A record the first period was 
more windy than the second by 0.3 m. . h., the corrected 

an increase of about 260 per cent. This result is, how- 
ever, of strictly local application. 

11. Snow melting a t  dl stages was undoubtedly ad- 
vanced on B as a result of denudation. Judging from 
the dates of disappearance of accumulated snow from 
the several snow scales, the average date of snow melting 
on B watershed has been advanced four days, using A 
for both periods as a basis of comparison. 

12. The mean relative humiditmy as measured a t  I) n. ni. 
a t  the north slope stations was before denudation slightly 

After denudation most of this 
%jf€erence disappeared. The effect then was to make the 
atmosphere over B relatively somewhat drier. It is 
very doubtful whether the difference between B and A a t  
either stage was significant of aything more than slightly 
different local conditions under which tho psychrometers 
were exposed, of such a nature that observations a t  
another hour might have reversed the relative positions. 

means deduce C Y  from hourly readings. 

velocity for the second period shod : be 3.6 m. p. h., 

reafer for B than for A. 

EFFECT0 OF DENUDATION ON STREAM FLOW 

13. In the predenudation years the average annual 
precipitation on watershed A was 21.03 inches; the aver- 
agarun-off of A was 6.08 inches and that of B was 6.18 
inches. 
In the postdenudation period the average precipitation 

was 21.16 inches, the flow of A 6.20 inches and that of B 
7.26 inches. These figures indicate an escess flow from 
B of about 0.96 inch for the average of seven postdenuda- 
tion years. The greatest excess was doubtless piled up 
in the third year and amounted to nearIy 2 inches while 
in the sixth and seventh years it had dwindled to a little 
more than onehalf inch. 

VOLUME AND HEIQHT OF FLOOD8 

14. The greater portion of the excess discharge result- 
ing from denudation occ.urs in the spring flood and in the 
earlier part of that flood. Comparisons of the natural 

flood periods of both streams show that prior to denuda- 
tion A discharged an avorage of 3.44 inches and B 3.39 
inches in this period. After denudation, A discharged 
3.51 inches in the throe months of flood, and B 4.26 
inches, an apparent increase of 0.79 inch. The distribu- 
tion of these excesses by years was essentially the same as 
that of the whole escesses, the third year having an excess 
o f  about 1.53 inches. 

Treating the floods as covering the period March 1 to 
July 10 of each year, gives a perhaps more reliable basis 
for comparison and shows the average excess for B to 
have been 0.80 inch, or possibly as much as 0.84 inch if 
factors affecting both streams in the second period be 
given proper weight. Of the obvious amount, 0.61 inch 
of 76 per cent is chargeable to the period before May 15, 
when A stream usually crests, and all has been delivered 
by June 10. 

15. The period of rise from the earliest melting to the 
crest of the spring flood is perhaps more suscepctible to 
close unalysis than any other, because a t  this time tho 
trends of the two streams are in the same direction; 
there is little confusion of influences. In  the predenuda- 
tion period B always appeared less susceptible to early 
melting influences thnn A and lagged behind from the 
time t,he rise of A became rapid and until after the crest 
of A. In the second period the rise of B was always 
ahead of A, the beginning having been advanced about 
12 days. The volumes discharged up to and including 
the crest day for A were, in the first period 1.29 inches 
for A and 1.07 inches for B. In the second period the 
corresponding quantities were 1.74 and 2.20 inches, 
the average crest-day being somewhat later in this 
period. The excess dischtwge of B du ‘ng the rise, as a 
result of denudation, reached a m a x i n ~ ~ m  of 1.23 inches 
in the second year. This occurrence was to be expected 
ns n result of the buming in the fall of the first year. 
Later the charccjal spots became covered in some degree 
by vegetation aiid probably were less eflective in hasten- 
ing melt,ing. 

16. The crests of the floods on B were advanced only 
ubout three days by the tendency toward earlier melting 
after denudation, because the crests are usually brought 
about by, and occur very quickly after, a few esception- 
nlly warm days. The time is usually late enough so 
that both watersheds are equally nffected by the hi h 

averaging only 6 per cent greater than those of A were, 
however, increased Ly denudation so that their avera e 

beIore denudation, that of 1912, exceeded the A crest by 
33 per cent. In 1922 crest of B, though not quite so 
high 2s 1913, esceeded h a t  of A by 85 per cent. These 
ciifferences, perhaps more thnn any others, explain the 
increased erosion of B wntershed after denuding and are 
characteristic of the extreme effects in the flood stage 
that nre commonly ascribed to forest removal. 

17. Except in the second year after denudation when 
the early flood on B was so much heavier than that on 
A, there is no indication of appreciable shortages during 
the declining periods of the floods. The average excess, 
however, a t  this time is only 0.12 to 0.19 inch, depending 
on the use of the “technical” or “arbitrary” flood 
calculation. 

temperatures. The height of the B crests, formery 5 
excess over those of A was 64 per cent. One crest of 5 

STREAM ’FLOW DEPENDENT ON STOXAQl 

The average summer flow of A, July 10 to September 
30, inclusive, was 0.90 inch before denudation and 0.90 
inch afterwards. That of €3 was 0.82 inch in the first 
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period and 0.91 in the second, a gain of 0.09 inch. Anal- 
ysis of the causes of variations in the summer flow of B 
stream for different, years indicates that size of t'he spring 
flood is the most important fact,or, lateness of the flood 
has a slight effect, and current precipita6ion ent,ers in 
to the extent of approsimately 34 per cent of the pre- 
denudation flow. 

Because of somewhat larger floods on A in t,he second 
period, the average summer flow of B should have been 
probably nearly 0.83 inch. Tlierc was thus an excess of 
about 0.08 inch in the average year, using the flood 
discharge of A as t,he ciiterion. 

The distribution is irregular, but the fiist year aft,er 
denuding appare,ntJy produced the least excess as might 
have been expected from the incompletcness of t,he 
denudation and the hck ,  a t  that time, of any accumulated 
ground water to sust'ain the flab-. 

It is well to point out that  the slight sumnie,r excesses 
do not necessarily mean a saving of water during the 
summer period, as is likely to be the first impression. 
The volume of summer flow k nearly two-thirds depend- 
ent on the water p1ac.ed.in storage during the 0ood stage. 
Considering the size of the spring floods on B, an excess 
summer flow of about 0.09 inch on the average might 
have been expected. Since only this espected flow was 
delivered, it is more than ever evident that  decreased 
transpiration following denudation was counterbalanced 
by increase in evaporation from ground surface and 
from such ve etation as took the place of trees. 

inclusive, is essentially a period of storage of precipitation 
and draining out of deeper ground water, since precipit'a- 
tion occurs principally as snow. 

There is usually some melting in March, and on B 
after denudation, nearly always enough to bring the 
stream up to flood stage about the end of that month. 
Such me1 ting as occurs on the south exposures throughout 
the winter must largely be lost by immediate evaporation 
or .may to some extent augment ground water in areas 
which are mostly too dry to contribute to winter stream 
flow, because the streams show only occasional slight 
rises, and in general decline to the middle of Fehruary. 
Possibly as much as 25 per cent of the annual precipita- 
tion evaporates dunng the cold weather, October to 
February, inclusive, or a t  least before the snow has all 
melted. 

In  the predenudation period the discharge of A aver- 
aged 1.40 inches for the period of 5 months and of B 1.59 
inches, orl exclusive of the fall flood year (1911-1'2)) 1.28 
and 1.47 inches, respectively. The second period seems 
to have been essentially comparable in winter conditions, 
although the average December temperatures were appre- 
ciably higher in the second period. This, and probably 
the larger amount of storage water still held over, may 
account for slightly higher discharge of A, 1.38 inches 
when compared with the last seven years of the prede- 
nudation period; that  of B was 1.63 inches. There is 
thus indicated a gain of 0.06 inch in discharge of B, but 
analysis shows that the rates earlier in the year might 
have produced a winter flow from B of about 1.61 inches, 
so that only 0.02 inch remains as the apparent excess. 

20. The slight excess discharge of R during the wint,er, 
resulting froni denudation, seeins not to be accounted for 
by more effective snow me1 t,ing, though this undouh teclly 
occurred to some extent, affecting principally the upper 
layers of the soil. In the first period, exclusive of 
1911-12, B showed an average ratio to A of 1.06 in 
October, and this climbed steadily to 1.22 in February, 
indicating that B wm being held up more than A by 

19. The fa1 F and winter period, October to February, 

current melting. But  it is probable that this steady 
relative rise reflects only the greater storage capacity of 
B, in other words, the more complete draimng out of A. 
In the second period, B was absolutely and relatively 
higher than A in October, the ratio being then 1.15 and 
tlm ratio again climbed to 1.22 in February. Further- 
more, comparison of the minima reached in February 
indicat.es tha.t both streams remained higher in the 
second period, but B relatively no higher than A. The 
difference, then, niust be due entirely to the higher stage 
of B throughout the flood and summer stages preceding. 

21. The discharge of B, even more markedly than 
stream A, is kept up after the end of the flood by water 
probably tracaable back to the snowfall of the previous 
winter. The annual excess flow from B after denudation 
was nearly 0.96 inch. About 0.68 inch of this excess 
comes down before the crest of the flood, 0.12 during 
t,he decline of the flood, 0.09 in the summer months, and 
nearly 0.07 inc.h in the five winter mont'hs. If it be said 
that all of the escess discharge after the flood period is 
due to decreased t,ranspiration during summer-which 
plainly is not the case-there is still left the larger part 
of the t,ota.l, or about 0.80 inch, which appears as excess 
during the flood, and most of which can be accounted 
for only as a saving during the winter accumulation 
period. Both lack of interception by tree crowns, and 
a.slightly earlier melting in spring, reducing the loss by 
evaporation, .probably contribute to this end. Advanc- 
ing the meltmg period in the spring by as much as 10 
days may reduce the opportunity for evaporation, which 
amounts, on the average, to nearly one-half in& for 
every 10 days of the year, 2nd niust be especially great 
when nielting is prolonged and the ground remains satu- 
rated well into summer. Another change effected by 
denudation is to permit the snow to fall' more evenly 
and with less exposed surface-except as it forms drifts- 
to melt, settle, and crust, and to be less subject to mov- 
ing about by winter winds. It would seem, however, 
that the advantages gained in this way would be more 
than balanced by the greater exposure of the snow to  
insola tion. 

The fact that the order of magnitude of the stream- 
flow excesses during the second period is, except in the 
first year after the beginning of denudation, the same as 
that for the amounts of snowfall, niakes it appear alto- 
gether probable that interception by tree crowns, which 
was practically eliminated by denudation, is a lar e 
factor in evaporation losses during the winter. T%e 
amount of such losses would, however, vary with the 
amount and character of the snow, particularly its 
wetness, and with the character and density of the tree 
cover. The savings from 1919 to 1926 were probably 
abnornially high for the locality of this study,since the 
snowfall of this period was above the average, but were 
undoubtedly less than might be expected from the re- 
moval of a full coniferous stand. 

CAUSES OF INCREASED STREAM FLOW 

' 

EROSION AND SILT DEPOSITION GREATLY INCREASED 

22. A very important consideration, of cousse, is that 
this excess of water flows down the gulch a t  such time, 
and in such volume, that it can not be used even in a 
region in which irrigation is extensively practiced, except 
by artificial impounding. 

Even this appears unattractive when erosion and silt- 
ing are given proper weight, for engineers are be inning 

unless silting can be controlled. 
to realize that artificial reservoirs are of short-live % value 
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During the predenudation period the average annual 
silt load carried to the dam by stream A was 691.5 
pounds net dry weight, and that carried by B was 568.5 
pounds. In the second period A carried an average 
amount of 477 and B 3,340.1 pounds. The ratio B/A 
therefore increased from 0.822 to '7.002, or was about 
eight and one-half times as high after denudation. 

23. Most of the larger quantities of silt were obtained 
in the July cleanings of the basins, covering flood periods 
after April 15. The ratio of B to A for this quarter 
before denudation was 0.75 and after denudation 9.12. 
An increase of about 50 per cent in the average height of 
B flood crests, together with any direct effects of denuda- 
tion on the soil, are seen, therefore, to have magnified 
the silt load of the stream twelve times. 

24. Before denudation, one large flood from rain 
occurred in October, 1911. The silt measurement for 12 
months, ending in July, 1912, shows 1,246 pounds of silt 
from A and 788 from B. In August, 1926, a rain which 
was far less effective on stream flow, though causing some 
quick run-off, produced for this quarter only 50 pounds 
of silt from A and 1,073 from B, the nornial ratio for this 
season being about 1:1.7. The extreme danger of 
greatly increasing erosion by the disturbances which 
accompany denudation is thus apparent. And, while 
all of the silt quantities obtained from these areas are 
but a tiny fraction of those which may be obtained from 
highly erodable soils, it is believed the tendencies here 
shown are indicative of what would obtain under other 
conditions. 

R E C A P I T U L A T I O N  

T h i  proportion of the annual precipitation appearing 
as run-off from year to yearin the undisturbed condition 
of the two watersheds ranged from 17 to 42 per cent. 
The variations are obviously independent of forest cover 
and (seemingly more or less fortuitously) depend upon 
the depth of the snow cover, the time whether in mid- 
winter or in the spring months, at  which the bulk of the 
snow fell; and the occurrence of favorable melting teni- 
peratures at a critical time. 

The flood run-off of watershed B before denudation 
was the same 8s that of A; after denudation of B the 
spring flood on that watershed increased to a peak dis- 
charge in the third year after denudation of about 35 
per cent excess and then diminished until the end of the 
experiment when it was 22 per cent greater than that of A. 

Before denudation the general discharge ratio B/A 
was 1.017, after denudation 1.170. The maximum ratio 
for a single year was that of the third year after denuda- 
tion, viz, 1.284, diminishing from that figure to 1.153 at 
the end of the ex eriment; the increase in flood run-off 

other seasons. 
The load of silt carried before denudation by both 

streams was very small, after denudation the load on B 
stream increased say 5 to 15 fold; but even then the 
erosion was only a fraction of that which would have 
occurred under different soil conditions, other factors 

unchanged. There was very little surface 

skid trails. Had there been heavy rains and surface 
run-off the erosion would have been greater. 

The climatic conditions of the two periods were sub- 
stantially the same, with the sin le exception that the 

of the first. The changes in the several climatic elements 
whichImight be assigned to denudation of the B water- 
shed have already been mentioned. 

did not result in P owered storage or lowered run-off at  

flow remabin! on 

snowfall of the second period was a 9; ittle greater than that 

watershed outside of that largely induced by 

CONCLUSIONS 

In the application of these results to other regions, 
types of soils, and conditions of climate, there w d  be 
many opportunities for differences of opinion. The pub- 
lication of the basic data of this study-the daily meas- 
urements of precipitation and stream flow, Appendix I 
(Table CX)-will afford students and investigators the 
fullest opportunity to make inde endent analyses of the 

cletniled hourly records of stream flow, temperature, pre- 
cipitation, etc., are on file in the United States Weather 
Bureau and will be made available under proper restric- 
tions. Nevertheless the writers believe it an obligation 
to sum up the conditions which produced the results as 
hereinbefore set forth, and thereby to clarify, so much 
n s  may be possible, their application elsewhere by the 
following brief statements. 

because of their geological origin and present c aracter 
of soil, absorb water readily without appreciable surface 
run-of? or erosion and therefore represent excellent reser- 
voirs for the storage of the precipitation that is released 
in greatest abundance when snow melts in the spring, 
High heads were produced only when the ground had 
become saturated with snow water. Climatic and topo- 
graphic conditions being uniform, it is evident that the 
height of a flood crest must vary inversely with tho 
ability of a particular watershed to absorb and to hold 
great quantities of water. The absolute height of the 
flood crest under a given set of conditions is, therefore, 
an inverse measure of the value of the watershed for 
storage. 

On the other hand, the low stage of stream flow is also 
an indicator df watershed conditions. At Wagon Wheel 
Gap, as elsewhere, the great increase in evaporation in 
the witrin weather of sumnier, together with the demands 
of vegetation which flourishes on the abundant moisture 
left by the winter's snow, causes a rapid drying of the 
superficial soil layers, which is not relieved until the crest 
of the heat is passed, and vegetation has aged and waned. 
In  most temperate climates, as in the locality of this 
study, the peak of demand is probably passed in the 
latter part of August. There is no evidence in this study 
that the summer demand for moistu:e was appreciably 
affected by the removal of the forest cover. Evidently 
surfnce drying proceeded in just about the same way 
with forest or herbaceous vegetation. Stream flow, then, 
is on the decline until the lessening of surface demands 
for moisture permits current precipitation to reach the 
deeper soil and add to the supply which is flowing slow1 
toward springs. Stream flow in the midsummer eriod: 

on the storage capacity of the watershed. In other local 
ties it may be more, or less, dependent, as the current 
precipitation is less, or more, adequate to meet the current 
demands of evaporation. In  other words, the low stage 
of stream flow reached in later summer is in some degree 
a further measure of the storage capacity of hhe wrlter- 
shed, and still more clearly a mensure of the need for 
storage cqacity.  

The ratio of the high stage of a stream to its low stage, 
ns reached within these general liniist of time is, therefore, 
a direct measure of the need for protection of the water- 
shed as  a storage reservoir. This ratio, if measured over 
a number of years, embodies all of the local climatic and 
soil factors which affect the regime of streams. The 
higher the ratio, the more apparent it is that everything 
possible should be done to lower flood crests by retarding 
the melting'of snow in the spring or increasing the 

data and to draw their own conc r usions. The still more 

guegtion9 It has been pointed out that the areas in 

in the locality of this study is dependent quite P argel 
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capacity of the soil to absorb quick accessions of water 
st any time. The higher the ratio, the more evident it 
is that  either in spring freshets or those following heavy 
rains a t  any season, water is running off, often superficially, 
in a hasty, useless, an$ destructive manner. 

The ability of any vegetative cover to assist absorp- 
tion, thereby reducing surface run-off and erosion under 
nearly all conditions and the ability of a forest cover 
in particular to retard snow melting, can not be seriously 
questioned. On the other hand, a locality whose soil 
or climatic conditions are not conducive to extremes of 
run-off ob.viously does not have the need of a protecting 
influence m the same degree as a region or watershed 
whose streams are not permanent and whose freshets 
may yet be strong and destructive. In the absence of 
direct measurements of stream flow, the extent to which 
erosion of a watershed has occurred may be used as a basis 
for estimating the liability of great extremes of run-off. 

On the watershed denuded in the present study the 
ori ins1 ratio of high to low stages was about 12 to 1 
an % this was increased only to 17 to 1 by denudation. 
The high stages were made much higher and the low 
stages were made slightly higher. In  other words, 
though the snow water was made available earlier and 
in more concentrated volume, the watershed was still 
capable of absorbing it after denudation and of retaining 
for discharge throughout the year a greater volume than 
before, although the amount retained was not increased 
in proportion to the flood volumes. It is obvious that 
the storage water could not have been increased even to 
this extent if these watersheds showed any markedly 
increased tendency to yield surface run-off after denuda- 

tion. Any flood excess of water that does not go into the 
storage reservoir, can have no effect on the low water 
flow from that reservoir. A further factor tending to 
reduce the low water %ow will be the advance in the time 
when the maximum storage is attained. 

It is therefore proposed that the ratio of high to low 
st,ages indicates the liability of failure of the watershed 
to exercise its full storage function and hence the need 
for protective influences which will cause that function to 
be exercised to the fullest possible extent, with the 
probabiliiy that so far as spring storage is increased 
summer flow will be increased, and will not be appreci- 
ably decreased by the growing-season drain of the forest 
cover. 

From the evidence of this study it is estimated that 
in a locality where the normal ratio of high to low stages 
is more than 25 to 1 with a moderate protective cover, 
the probabilities are strong that the low stages would 
be made still lower by removing that protection. The 
very great possible latitude in this ratio is illustrated by 
the stream flow records published by the water resources 
branch of the United States Geological Survey, which 
show for streams much larger than those here dealt with 
(and whose extremes are, therefore, subject to more com- 
pensating factors) ratios commonly as high as 50 to 1 and 
occasionally as high as 150 to 1 or even higher. These 
ratios indicate the infinite possibilities for variation in 
the climatic and soil factors affecting absorption and 
retention by watersheds and the need for careful induc- 
tive reasoning in the attempt to relate even qualitatively 
the results derived from one set of conditions to those 
which might be given by another set of conditions. 
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A P P E N D I X  1 
TABLE 66.-Daily run-off in hundred-thousandths of an i n c h  over watershed and precipitation i n  hundredths of an inch 1 

1911-12 

I October I November 1 Decemhcr j Jauuary I February . March 
I- 

Run-off Precipi- 
tation 

Preclpl- 
tation Run-ofl Date 1 Precipi- 

tation - 
B 

I I- - 
A 
- 
i47a 
1157 
1083 
1153 
634C 
6161 
644E 
5821 
4924 
4252 

378t 
3454 
3197 
30% 
285t 
-27% 
262E 
2516 
2441 
2358 

228e 

2142 
2105 
204.5 
1890 
1871 

1826 
1885 
1822 

2210 

m a  

- 

~- 
log3 
1109 
1104 
1123 
1178 
1173 
3218 
1150 
1100 
1133 
1125 
1095 
1049 
1040 
1055 
1055 
1057 
1052 
1063 
1058 
1080 
1lu2 
1050 
1M6 
laW 
1042 
1198 
1223 
1086 
1064 
1048 - 

- 
A 
- 

888 
008 
911 
Baa 
102a 
1047 
1006 
987 
947 
Bal 
912 
e06 
802 
811 
900 
811 
838 
1070 
1035 
981 

988 
1067 
10a3 
1088 
loge 
1110 
1066 m a  
1011 
10b6 
1048 
- 

B A B B 
~ 

1057 
1lM2 
1069 
1068 
1069 
1068 
1w9 
1063 
1073 
1072 

1069 
1086 
1068 
1067 
1057 
1055 
1045 
1055 
1055 
1045 

1043 
1040 
1045 
1045 
1043 
1050 
lM6 
1048 
1036 __-_-  

---_- 

1698 
1654 
16419 
1623 
1601 
1587 
1560 
1566 
1542 
1530 

129s 
12Wl 
1?73 
131u 
1271 
13G2 
1?5[i 
1253 
1234 
1239 

1245 
1?3* 
I23 5 
123s 
1335 
1234 
I 2 2  
121n 
1200 
1200 

103a 
1040 
1019 
1017 
1081 
1076 
1076 
1074 
lodo 
1080 

1074 
1062 
1074 
1065 
1055 
10'54 
1051 
1089 
1079 
1111 

1107 
1146 
11% 
1114 
1116 
1141 
11% 
1144 
1m3 
llB 
1161 
1 

1093 I _ _ _ _ _ _ /  _ _ _ _ _ _  964 
1091 ___. - _____. 969 

I093 ~ _ _ _ _ _ _ , _ _ _ _ _  ~ 952 

1097 _ _ _ _ _ _  I _ _ _ _ _ _  W8 
11051: _ _ _ _ _  1 _ _ _ _  _ _  Q44 
1105 _ _ _ _ _ I  _ _ _ _ _ _  832 
1105 _ _ _ _ _ _ I  _ _ _ _ _ _  837 
1105 1 T. I T. 931 

10% I _ _ _ _ _ _  _ _ _ _  . wfi 
1093 I ___.__ _ _ _ _ _  ~ 952 

1519 _ _ _ _ _  - 1  _ _ _ _ _ _  1 1221 1027 
1477 _ _ _ _ _ _  1 _ _ _ _ _ _  1219 1174 ._____ 1016 
1479 2 ~ ? 1 1216 i 1161 -..-..I:::::: lo09 
14M) j _ _ _ _ _ _  .___._ I 1191 , 1143 ' _ _ _ _ _  -:. _ _ _ _ _  1010 
1428 1 _ _ _ _ _ _ I  _ _ _ _ _ _  1177 , 1140 I _ _ _ _ _ _  _ _ _ _ _ _  1005 
1420 1 _ _ _ _ _  ~ _ _ _ _  ii.l 1177 11.10 11 10 1016 
1404 8 1  1166 1 1140 11 11 inog 

US: 1 8: 1 S i  j 1177 11Rp8 I144 1154 1 I - - - - - /  _____. _____! _ _ _ _ _ _ I  995 995 
1354 _ _ _ _ _ _  ~ _ _ _ _ _ _  1154 1164 ' ______,._____ i 981 

11x7 T. 1 T. 
1093 1 e31 

2360 -_- -__ _ _ _ _ _ _  1437 
2273 8 10 1420 
2174 _ _ _ _ _ _  _ _ _ _ _ _  1388 
2092 _ _ _ _ _ _  _ _ _ _ _ _  1370 
2022 -_.___ __.___ 13m 

1358 

1873 _ _ _ _ _ _  _ _ _ _ _ _  1324 
1853 _ _ _ _ _ _  _ _ _ _ _ _  1306 
1904 _ _ _ _ _ _  _ _ _ _ _ _  1303 
1768 

:E 1 Ti 

1346 

I 

191 

1168 _ _ _ _ _ _  _ _ _ _ _ _  1041 
1191 _ _ _ _ _ _  _ _ _ _ _ _  1030 
1205 

1 1 1 

1050 
1202 _ _ _ _ _ _  _ _ _ _ _ _  1043 
1268 T. T. 1037 
1290 _ _ _ _ _ _  _ _ _ _ _ _  1022 
1268 _ _ _ _ _ _  _ _ _ _ _ _  1024 
125s _ - _ _ _ _  _ _ _ _ _ _  1022 
1237 _ _ _ _ _ _  ~ _ _ _ _ _  ~ 1029 
1% 1 _ _ _ _ _ _ I  _ _ _ _ _  ~ 1027 

1059 - - - - - - - - - - - - 
1057 _ _ _ _ _ _  ______I % 
1061 _ _ _ - _ _  - - - -__ 7% 
1048 _ _ _ _ _ _  ____._ 818 
1039 __.___ _ _ _ _ _ _  042 
1038 4 4 828 
1039 4 4 825 
1033 T. T. 834 
1033 _ _ _ _ _ _  _ _ _ _ _ _  851 _ _ _ _ _ _  _ _ _ _ _ _  1025 I 855 

1024 
1016 
1026 
1017 
1013 
1016 
1019 
1019 
loa, 
1038 
1021 
10-24 
10a0 
1008 
1WZ 
889 
883 
1000 
1018 
1012 
1021 
1049 
1041 
1020 
1011 
1001 
1014 
1043 
1111 
124H 
1408 - 

1024 1 I 
1026 1026 .50 6 I i5 1031 20 27 888 
1021 6 8 , f!69 
1028 __- - - -  - _ - - - _ I  865 
1025 _ _ _ _ _ _  _ _ _ _ _ _ I  868 
1025 _ _ _ _ _ _  _ _ _ _ _ _  836 ._____ _ _ _ _ _ _ _ _ _ _ _ _  1131 ._____ _ _ _ _ _ _  _ _ _ _ _ _  1474 

I ._______--_______- 
1813-14 

~~ 

761 
770 
770 
i74 
7Y1 
778 
768 
759 
759 
7 H  
777 
778 
i59 

755 
767 
778 
774 

I81 I. 

-r. l  I JO 

272 

898 
864 
884 
893 
898 
893 
880 
878 
Si3 
873 
87: 
853 
8i5 
872 
867 
867 
873 
885 
874 
887 

989 10 ~ 10 858 
986 33 35 866 
986 T. 1 T. 866 
986 __.___I ____._ 845 
884 _ _ _ _ _ _  _ _ _ _ _ _  832 
982 - - - - - _ I  - - - - -_  84s 
971 

860 
974 33 878 

I For monthly totals of precipitation see Tables 36 and 
I Break in Dam A discuwred and certain record begun. 
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TABLE 06.-Dail~ iun-off in  hundred-lhousandths of an inch over watershed and precipitation in  hundredthe of an inch 1 

4 

8 
10 _ _ _ _ _  

_ _ _ _ _  _ _ _ _ _  _ _ _ _ _  

T. 

-.__- 

1 

2m2 
2148 
2096 
2131 
2038 
I977 
1925 
1854 
1807 
1770 

22 
4 

I8 
38 
18 
4 

1748 
1697 
1702 
1796 
1754 
laso 

_ _ _ _ _  .____ .____ 
T. 
.__-_ 

2 
12 
4 
1 
1 

..-__ 
2 
2 

12 
1 

14 
44 
48 
65 

1448 
1384 
1335 
1291 
1261 
1267 
1249 
1227 
1202 
1186 
1100 
1070 
1M4 
102s 
1030 
1042 
I033 
1112 
1m 
1382 

1 _ _ _ _ _ _ _ _ _ _ _  
3 _______----  
4 _ _ _ _ _ _ _ _ _ _ _  
6 __________. 
0 _ _ _ _ _ _ _ _ _ _ _  
7 _ _ _ _ _ _ _ _ _ _ _  
9 _ _ _ _ _ _ _ _ _ _ _  

10 _ _ _ _ _ _ _ _ _ _ _  
11 _ _ _ _ _ _ _ _ _ _ _  
19 _ _ _ _ _ _ _ _ _ _ _  
13 _ _ _ _ _ _ _ _ _ _ _  
14 _ _ _ _ _ _ _ _ _ _ _  
15 _ _ _ _ _ _ _ _ _ _ _  
17 _ _ _ _ _ _ _ _ _ _ _  
19 _ _ _ _ _ _ _ _ _ _ _  
20 _ _ _ _ _ _ _ _ _ _ _  

a 

8 _ _ _ _ _ _ _ _ _ _ _  

16 _ _ _ _ _ _ _ _ _ _ _  
18 _ _ _ _ _ _ _ _ _ _ _  

_ _ _ _ _ _  _ _ _ _ _ _  910 

__----  -_- - - -  974 
T. T. IWO 
T. T. 1163 
T. T. 1345 
T. 1 1449 

_ _ _ _ _ _  _ _ _ _ _ _  1410 
16 16 1348 
16 17 1297 _ _ _ _ _ _  _ _ _ _ _ _  1303 _ _ _ _ _ _  _ _ _ _ _ _  1389 _ _ _ _ _ _  _ _ _ _ _ _  1064 
T. T. 1927 

4 4 1952 

_ _ _ _ _ _  _ _ _ _ _ _  1896 
T. T. 2138 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ou 

7 4 1133 

2 a 2112 

_ _ _ _ _ _  _ _ _ _ _ _  i7m 

~ ~ . .  
iw 
l4oB 
1407 
1357 
1301 
1285 

. 

T.4 1 T.i i alii 3779 _ _ _ _ _ _  _ _ _ _ _ _  4506 _ _ _ _ _ _  _ _ _ _ _ _  5577 _ _ _ _ _ _  1;: _ _ _ _  1 6557 _ _ _ _ _ _  _ _ _ _ ,  7%9 

8553 
8330 
8085 
7777 

_ _ _ _ _ _  NL_. _ _ _  2331 _ _ _ _ _ _  1 T. 2232 
T. T. 2174 ___.__ 1 ____. 2115 

102 
28 
28 
T. 

96 1 2011 24 1962 
25 1 1906 

T. 1 1676 

~ 

June I April July 

Precipi- Run-off 
tatlon 

___~_____ 
Precipi- j Run-off Precipi- 
tatlon tation 

1 
~ 

B 
__ 

A 

- 
A 
- 

3 

6 
10 

T. 

.-_- _ _ _ _  

.___ .___ _-__ 
1 

2 
19 
4 

16 
36 
20 
7 

12 
I 6  

30 
20 
20 
32 

i 6  
16 
14 
48 

T. 

T. 

- 

B B 

110 

lug 
lodl lw 
1098 
1W 
1CHB 
1087 

l l l d  
1119 
1104 
1110 
1111 
1101 
1118 
1194 
111 
1141 

1144 
1104 
1184 
1173 
1104 
1104 
1104 
1 1 1  
1164 
1164 

- 

% 

.__._ 
- 

B A B A  
______ - _ -  

1438 _ _ _ _ _ _  _ _ _ _ _ _  111 
1372 _ _ _ _ _ _  _ _ _ _ _ _  1OM 
1336 _ _ _ _ _ _  _ _ _ _ _ _  lOee 
1319 8 8 1066 
1311 _ _ _ _ _ _  _ _ _ _ _ _  1042 
1298 _ _ _ _ _ _  _ _ _ _ _ _  1042 
1267 _ _ _ _ _ _  _ _ _ _ _ _  10% 

1232 4 1oS7 

1140 ~ _ _ _ _ _ _  ' 4512 
1182 .--.-..I:::::: 6132 

1487 _ _ _ _ _ _  i T. 8106 
1559 I 14 11 8227 
1598 ' _ _ _ _ _ _  1 _ _ _ _ _ _  '1309 

0379 
5839 
5411 
4890 
4622 
4313 
4111 
3865 
3650 
3474 

3313 
3184 
3068 
2978 
2858 
2737 
2676 
2584 
2474 
2376 

2291 
2351 
2274 
2203 
2112 
2078 

1967 
2MS 
1957 

2036 

1906 
1846 
1 W  
1800 
1763 
1712 
I 659 
1618 
1581 
1642 

1515 
1530 
1519 
1521 
1584 
1536 
1509 
1506 
1485 
1435 

1428 
1450 
1457 
1536 
15001 
1726 
1734 
lsbl 
1659 
1615 
1527 

8 1480 
2 1476 

_ _ _ _ _ I  _ _ _ _  _ _  1367 
13 10 1342 _____ I  _ _ _ _ _ _  1313 

1663 I _ _ _ _ _ _  1 _ _ _ _ _ _  7561 
1701 I _ _ _ _ _ _  _ _ _ _ _ _  10510 
1646 - - -_- -  ---- _ -  10983 
1803 , 14 14 1 9750 
1562 I _ _ _ _ _ _  I _ _ _ _ _ _  8910 

11 _ _ _ _ _ _ _ _ _ _ _  22 23 1879 
12 _ _ _ _ _ _ _ _ _ _ _  30 33 1755 
13 _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  1829 
14 _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  1530 
15 _ _ _ _ _ _ _ _ _ _ _  3 1 1428 
10 _ _ _ _ _ _ _ _ _ _ _  1 1 1439 
17 _ _ _ _ _ _ _ _ _ _ _  6 6 1389 

T. 1285 
2 1320 

23 1384 

1182 15 10 1184 
1189 T. _ _ _ _ _ _  11379 
1237 T. _ _ _ _ _ _  1059 
1360 2 2 1067 
1372 _ _ _ _ _ _  _ _ _ _ _ _  1067 
1338 _ _ _ _ - -  - _ _ _ - _  1054 
1341 -___-_  --__-_ 1060 
1307 _ _ _ _ _ _  _ _ _ _  _ _  1071 
I276 _ _ _ _ _ _  _ _ _ _ _ _  I072 
1255 _ _ _ _ _ _  ______I 1057 

1681 _ _ _ _ _ _  i _ _ _ _ _ _  1 13349 
1677 _ _ _ _ - _ I _  _ _ _  _ _  16534 
1084 _ _ _ _ _ _  _ _ _ _ _ _  1 17458 
1704 i _ _ _ _  __ I  _ _ _ _ _ _  1 17566 

2614 
2742 
2628 
2503 
2426 
2413 
2444 
2314 
2461 
2323 

4 
12 

_ _ _ _ _ I  1674 
I l l  

1913 _- 
l9M 
1894 

1851 
1826 
1605 
1949 
1885 
1933 
2329 
2401 
2421 
23% 
2209 
2129 
2102 
21m 
2187 
21@4 
2002 
1946 
1874 
1856 
1806 
1727 
1 6 s  
1603 
1689 
1556 
1496 

1870 

- 

- 
2183 
2142 
2lOe 
2085 
2023 
1979 
mi 
2057 
2092 
2385 
2473 
2649 
2736 
2747 
2745 
2718 
2665 
2 m  
2636 
2561 
2471 
241: 
2369 
2300 
2178 
z090 
1972 
1959 
1837 
1724 

- 

- 
1649 
1595 
1535 
1470 
138.8 
1365 
1362 
1330 
1281 
1265 
1215 
116.4 
1124 
1083 
1079 
1077 
1105 
114s 
1Xl3 
1301 
1286 
1282 
122s 
1161 
loga 
1OE3 
1024 
lo07 
889 
969 
954 

- 
Wi 
88f 
8% 
81E 
821 
824 
807 
7% 
808 
820 
888 

96s 
8ga 
837 
625 
836 
691 
881 
885 
873 
839 
814 
911 
685 
811 
791 
794 
792 
709 
760 

1131 

- 
- 
1445 
1370 
1339 
1319 
1244 
1211 
1261 
1296 
1231 
1200 
1170 
1118 
1092 
1073 
1052 
1108 
1101 
1164 
1101 
1146 

~ 

923 
809 
8A2 
871 
876 
834 
831 

830 
zII9 
E69 

1012 
974 
957 
910 

820 

i3 
895 
91 1 
910 
900 
871 
930 
sos 
896 
655 
612 
832 
835 
828 

- 
22 
4 

15 
20 

12 
30 
2 
1 
8 
4 

T. 
T. 

.--.. 
T. 

4 
---. --_. -_-. __-. 

- 
801 
83e 
e34 
851 
811 m 
Bw sea 
876 
837 
850 
848 
832 
828 
824 
817 
813 
8-23 
814 
808 
824 
Q7K 
949 
834 
623 
839 
972 

loog 
Q Q l  
843 - -__ - 

T. I T. 1416 _ _ _ _ _ _  _ _ _ _ _ _  3605 
1371 _ _ _ _ _ _  _ _ _ _ _ _  3480 
1307 2 2 33% 
1262 - -___ -  - -____  3226 
1330 _ _ _ _ _ _  _ _ _ _ _ _  3144 
1408 T. _ _ _ _ _ _  3022 
1402 T. T. 2954 
1368 8 9 2931 
1337 _ _ _ _ _ _  _ _ _ _ _ _  2889 
1283 -___--  -__--_ 2848 
1278 _ _ _ _ _ _  _ _ _ _ _ _  ml 
1319 _ _ _ _ _ _  _ _ _ _ _ _  1 2775 

2 2744 
T. 2709 

1657 _ _ _ _ _ _  _ _ _ _ _ _  2635 
1816 T. T. 2530 
1691 1 T. 2514 

2147 5 6 2369 
,2344 1 _ _ _ _ _ _ I  _ _ _ _ _ _  2325 

2015 _ _ _ _ _ _  _ _ _ _ _ _  2437 

--_-. 
2 
4 

12 

9 
37 
46 
62 

T. 

24 
ti 

13 

T. 
3 
1 

1914 

zioa 
272.9 
2758 
27fi2 

444i 
1013 
3769 
3541 

1346 I 3 1 2 

1355 T. 1 T. 
1296 ' - _ - -__  _ _ - - _  
1280 1 15 1 IS 
1234 16 , 14 
1182 I _.____ _ _ _ _ _  
1166 I T. 1 1'. 

10 4040 

a235 2 4 3637 

2845 2 2 332.5 
3044 4 4 3 2 0 2  
3801 T. T. 3053 
4079 _ _ _ _  _ _  - - - - ~ 2898 
4840 _ _ _ _ _ _  j _ _ _ _ _ _  2795 

ai81 _ _ _ _ _ _  _ _ _ _ _ _  3835 

mi7  T. T. 3 m  

976 1 - _____ I  _ _ _ _ _ _  
952 10 10 
951 1 T. 1 T. 1 

1288 T. T. 1 7270 
1303 T. I T. 69w) 

1130 I _ _ _ _ _ _ '  
1145 , _ _ . _ _ _ I  
1168 ~ 'r. T. 
1164 1'. ~ 'r. 
119-1 3 ~ 2 

1353 ~ 4 ~ 3 
1156 , 23 30 

1343 30 ~ 28 
1381 1 T. ~ T. 
1279 I 26 1 24 

2221 
2147 
*w 1 
1939 
1851 
1783 

ectioq to be applied to al: !adlngs lor ensuing 3 months. 
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TABLE 66 .-Daily run-off in hundred-thousandths of an inch over watershed and precipitation in hundredths of an inch-Continued 
1913-14 

February I Mar& October I November I December January 
I , 

Precipi- Run-off 
tation 

Precipi- I Run-off 1 Prwipi- 
tation I tation R u n 4  

A B B A 
- 
802 
783 
iBB 
786 
782 
792 
784 
781 
781 
781 
781 

705 
770 
770 
771 
781 
781 
781 
'183 
781 
775 
776 

__ 

803 
803 

'803 
898 
891 
901 
913 
803 
901 
895 
882 
- 

887 
885 
034 

1001 
981 

1022 
IOBl 
1 Ice 
1108 
1U77 
104.9 

em 
919 
919 
917 
w)9 
921 
915 

917 
912 
me 

920 

886 
835 
819 
829 w 
836 
825 
822 
813 
813 _ _ - _  

1914-16 - 
911 
808 
B(n 
801 
881. 

888 
891 
881 
696 

wl 
88( 
819 
817 
883. 
881 
894 
806 
8O3 
891 

880 
801 
935 
930 
987 

1CIB 
1014 
08LI 
981 
9%8 
9a7 - 
- 

884 an 
857 
m 
BBO 
88B 
891 
BUI 

lo76 
1140 

1140 
1164 
1- 
llaD 
1174 
1180 
1216 
l2!% 
1305 
1418 

lEO4 
1471 
1618 
1610 
1434 
1378 
1369 
14433 
1432 
1396 
1S67 - 

I I I ' I I I  
- 

872 
8w 
838 
848 
886 
Ez4 
886 
861 
868 
868 

881 
852 
837 
819 
817 
813 
802 
802 
802 
805 

8P 
828 
8M 
825 
828 
832 
820 
808 
833 
834 
831 

761 
759 
759 
749 
748 
727 
729 
738 
738 
738 

738 
732 
729 
735 
747 
758 
702 
772 
707 
781 

749 
776 
8M 
812 
838 
855 
888 
841 
830 
890 
82a 

888 
877 
867 
854 
846 
836 
838 
836 
831 
820 

821 
8M 
818 

816 
E06 
808 
795 
769 
787 

740 
736 
744 
727 
742 
745 
749 
737 
698 
685 

an 

1014 1 _ _ _ _ _ _  1 _ _ _ _ _ _  1 

9% 
927 

77 781 

969 T. T. 770 
955 . 1 T. 761 
976 -A--- _ _ _ _ _ _  765 
959 10 10 764 
958 14 14 770 1 

1916-16 

870 
867 
867 
872 
892 
879 
879 
a77 
887 
867 

867 
867 
867 
867 
876 
867 
867 
805 
'855 
846 

856 
855 
861 
865 
849 
867 

855 
8.56 
869 

E 

833 _ _ _ _ _ _  _ _ _ _ _ _  741 
BOB ____-- _ _ _ _ _ -  727 
913 _ _ _ _ _ _  _ _ _ _ _ _  713 

803 46 41 754 
803 T. T. 745 
900 T. T. 727 
897 _ _ _ _ _ _  _ _ _ _ _ _  726 
893 _ _ _ _ _ _  __----  709 

803 4 4 7 2 8  

mi _ _ _ _ _ _  _ _ _ _ _ _  711 

6 6 1652 
9 8 1580 
34 32 1602 

T. T. 1416 
._- - - -  _ _ _ _ _ _  laes __-_-_  1221 
T. T. 1191 
T. T. 1218 
T. T. 1221 
46 38 1216 __-___  1169 

2 2 7w 

w 16 i e  701 
E95 _ _ _ _ _ _  _ _ _ _ _ _  709 
881 T. T. 710 
880 14 14 717 
890 56 65 717 _ _ _ _ _ _  117 116 721 

881 
862 
889 
877 
869 
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TABLE 66.-Daily run-of i n  hundred-thouaandthe of an inch over watershed and precipitation in hundredths of an inch-Continued 

July August 1 Reptembr 
I- 

Run-off tation 
Date I p-pi- 

B l"l- 
1712 
1641 
1581 
1527 
1483 
1423 
1386 
1350 
1303 
1373 - -____ 

12 

2 
3 
53 
12 
10 
23 
6 
34 
28 

T. 
10 
T. 

1 
3 

83 
11 
8 
24 
10 
34 
10 

1216 
1159 
1114 

1156 
I I I I I I I I I  

1916 
- 

Ei50 
915 
915 
983 
915 
888 
953 
9a3 
891 
964 

1033 
1079 
865 
1180 
1096 
981 
887 
1078 
1448 
1593 

I813 
1715 
1805 
1834 
1967 
2192 
2680 

4191 
422s 

aim 

.__-_. 
- 

- 
1449 
1403 
1361 
1334 
1309 
1263 
12% 
1196 
1152 
1122 

10% 
1065 
1092 
1051 
1018 
988 
882 
942 
920 
922 

807 
907 
%9 
807 om 
1137 
1148 
1087 
1015 
975 
942 
- 

1693 
1646 
1618 
1fCQ 
1573 
1479 
1424 
1391 
1328 
1287 

1260 
1259 
1325 
1301 
1219 
1177 
1129 
1054 

1077 

1072 
logo 
1077 
1104 
1217 
1544 
1494 
1249 
1181 
1131 
1086 

ion3 

730 

822 
870 
834 
805 
788 
758 
735 
704 

688 
879 
852 
808 
881 
882 
847 
860 
889 
851 

840 
839 
838 
888 

958 
912 
800 
922 
916 

la2 

izla 

- 

690 
701 
754 
707 
772 
769 
767 
739 

695 
720 

3328 _ _ _ _ _ _  _ _ _ _ _ _  3085 3019 I _ _ _ _ _  _ I  _ _ _ _ _ _  
6682 _ _ _ _ _ _ I  _ _ _ _ _ _  

4 

999 
9% 
950 
974 
1093 
1063 
984 
915 
867 
551 

689 
679 

774 
851 
844 
839 
861 
883 
855 

sae 
1170 _ _ _ _ _ _  _ _ _ _ _ _  4610 
1169 _ _ _ _ _ _  _ _ _ _ _ _  6052 
1192 T. T. 7780 
1321 T. T. 6845 
1268 _ _ _ _ _ _  _ _ _ _ _ _  7163 

m 2  
1985 
1913 
1845 
1788 
1719 
1664 
1594 
1541 
1493 _ - _ _ _  

1880 7 8 7162 
1550 _ _ _ _ _ _  _ _ _ _ _ _  6622 
1477 _ _ _ _ _ _  _ _ _ _ _ _  6080 
1554 ____._ _ _ _ _ _ _  5727 
1647 _ _ _ _ _ _  _ _ _ _ _ _  6801 
1755 T. _ _ _ _ _ _  5558 
1895 _ _ _ _ _ _  _ _ _ _ _ _  6385 
2066 _ _ _ _ _ _  _ _ _ _ _ _  5107 
2885 . 2 2 4838 
2723 T. T. 4628 _ _ _ _ - _ _ _ _ -  _ _  _ _ _ _ - -  1333 

1916 
- 

.---. 
T. 
T. 
T. 
21 
131 
14 

1 
1 
22 

49 
1 
25 
1 

T. 
10 

4 

2 
8 
38 
4 
8 
4.5 
1 
77 
66 

T. 

- 

- 
-__. 
___. 
--_. 
.__. 
T. 
T. 
T. 

18 
120 
12 

T. 
1 
13 
T. 
48 

1 
26 
2 

T. 
10 

4 

2 
9 
40 
5 
9 
55 
1 

76 
60 
- 

I 
3263 
3032 
2857 
2/28 
2588 
2457 
2337 
2242 
2141 
2097 

1923 
1862 
1779 
1728 
1675 
1616 
1562 
1524 
1% 

1436 
13% 
1345 
1303 
1268 
1236 
1194 
1164 
1121 
1097 

2014 

.--__. 
- 

1288 
1244 
1219 
1M7 
1209 
1176 
1169 
1232 
16x3 

1339 
1324 
13.54 
1291 
13% 
1395 
1373 
1340 
1255 
1258 

1241 
1211 
1180 
11.50 
1236 

1222 
1339 
1286 
1565 
1809 

i45a 

in6 

__ 

1071 2 
1052 18 
1023 30 
9% 
987 .47 
9 8 3 2 9  
950 7 
9 s  - -__ -  
1228 6 
1123 2 

I 1627 
I6 1406 
33 1596 

.__-. 1428 
54 1383 
32 1450 

6 . 1468 _ _ _ _ _  1323 

2 1213 
e la58 

5 
10 
26 
18 
7 
2 

88a9 -_--__ __- -__  2185 
9263 _ _ _ _ - _  _ _ _ _ _ _  2144 
10157 _ _ _ _ _ _  _ _ _ _ _ _  2089 
11235 _ _ _ _ _ _  _ _ _ _ _ _  2021 
10552 _ _ _ _ _ _  _ _ _ _ _ _  1980 
(H32 _ _ _ _ _ _  _ _ _ _ _ _  1922 
8273 _ _ _ _ _ _  _ _  _ _ _ _  1870 
7168 T. T. 1848 
6358 _ _ _ _ _ _  _ _ _ _ _ _  1763 
5850 _ _ _ _ _ _  _ _ _ _ _ _  1740 

I 

2 1153 
10 1191 
26 1229 
19 1224 
6 1214 
3 1183 

._--_ 1129 .-_-- 1cHo .__-- 1055 
13 1117 

5724 
5256 
5056 
5012 

5261 _ _ _ _ _ _  _ _ _ _ _ _  1892 
5161 _ _ _ _ _ _  _ _ _ _ _ _  1618 
XU1 _ _ _ _ _ _  _ _ _ _ _ _  1588 
4851 _ _ _ _ _ _  _ _ _ _ _ _  1564 
4832 _ _ _ _ _ _  _ _ _ _ _ _  1522 
4404 ___-__ __-___ 1469 
4231 __-_-_  __-_- -  1432 
4125 _ _ _ _ _ _  1 _ _ _ _ _ _  1395 
39.37 _ _ _ _ _ _  _ _ _ _ _ _  

~ 

1353 
3736 _ _ _ _ _ _ I  _ _ _ _ _ _  1329 
3512 _ _ _ _ _ _  1 _ _ _ _ _ _  

I I l l  



1105 
1115 
1105 
1105 
1106 
1114 
1102 

- 
~ ___._ _____.  

1 1 
4 4 

T. T. 

_ _ _ _ _ _  _____. ---.-- 
_ - - - - -  

1082 
1069 I:::::: 
1056 I _ - - -__  :::::: -____. 

770 
770 
786 
792 
767 
755 
769 
772 
781 
779 

2 
767 
756 
739 
738 
741 
728 
745 
7Gl 

988 
986 
988 
986 
986 
971 
970 
886 
988 
988 

z! 
886 
984 
986 
986 
974 
900 
964 , 986 

2072 _ _ _ _ _ _  
1890 1 T.. 
1767 _ _ _ _ _ _  
1668 _ _ _ _ _ _  
1.539 _ _ _ _ _ _  
1563 _ _ _ _ _ _  

_ _ _ _ _ _  1169 
T. 1164 _ _ _ _ _ _  1155 _ _ _ _ _ _  1155 _ _ _ _ _ _  1155 _ _ _ _ _ _  1155 

1334 
1330 
1305 
1268 
1238 
1226 
1213 
1212 
1212 
1212 

4 4 701 
_ _  _ _ _ _  ~ _ _ _ _ _ _  i 732 

1; 1 1; ;:; 
- - _ _ _ _  - _  820 

R l i  
2 602 

24 23 802 
- _ _ _ _ _ I -  _ _ - _ -  802 

1 I I 802 

1589 
1616 
1624 
1693 

_ _ _ _ - - I  _ _ _ _ _  - 1155 _ _ _ _ _ _ '  _ _ _ _ _ _  1155 _ _ _ _ _ _  _ _ _ _ _ _  11.55 
2 1 2 ~ 1147 

776 
759 
759 
747 
739 
751 
768 
751 
753 
753 
759 

986 
980 
97s 
967 
862 
862 
959 
970 
974 
974 
971 

808 
8M) 
798 
808 
808 
808 
796 
796 
790 
803 

.___.. _.__.. 1 720 
8 I 8 722 _ _ _ _ _ _  _ _ _ _ _ _  718 

_____. _ _ _ _ _ _  713 
_____. _ _ _ _ _ _  722 

20 18 718 
13 11 726 
2 2 ~ 717 

712 
6 4 1 717 

_ _ _ _  - - - _ _  - - - 
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TAB&* 60.-Duily run-off i n  hundred-thoueandths of an inch over watershed and precipitation in hundredths of an inch-Continued ' 

1916-17 

October 
I 

November 
~ I Decamher January February March 

!- 
Ru RUn-off Precipi- 

tation Ru I Precipi- Precipi- 
0' I tation 1 ~ u n - 0 ~  1 tation 

I I- I 
A 
_. 

1026 
1038 
988 
883 
994 

1517 
1172 
1172 
1#10 
1469 

2188 
1789 
1530 
1446 
1348 
1376 

1428 
1486 
1495 

1470 
1489 
1472 
1468 
1405 
1376 
1382 
1333 
1318 
1291 
1280 

1420 

B ' l  A I * I E  A I A I B I  * B I A I B  A -I- 
743 
749 
749 
736 
740 
759 
747 
786 
772 
772 

775 
763 
759 
759 
754 
749 
749 
768 
747 
739 

749 
749 
741 
743 
777 
765 
757 
759 

.-___. 

._-_-. 

952 4 3 751 
952 27 28 751 
962 3 4 7 3  
888 - _ _ _ _ _  _ _ _ _ _ _  7% 
904 4 3 731 
972 T. T. 731 

944 _ _ _ _ _ _  _ _ _ _ _ _  719 
938 _ _ _ _ _ _  _ _ _ _ _ _  717 
938 31 32 7?4 

982 _ _ _ _ _ _  _ _ _ _ _ _  7 n  

I 

802 
793 
792 
782 
786 
764 
751 
732 
727 
730 
7 i l  

1 1917-18 
- 
1033 
1033 
lOiR 
1037 
1033 
1033 
1033 
1032 
1012 
1006 

1012 
1017 
993 

loo0 
lCQ3 
892 
989 
985 
891 
988 

998 
690 
988 
989 
Qgo 
988 
9% 
988 
988 
988 w 

R60 
954 
952 
941 
043 
9.53 
956 
958 
823 
WQ 

808 
903 
807 
914 
929 

897 
881 
872 
870 

875 
876 
878 
883 w 
881 
881 
846 
862 sa 

907 

w 5  
815 
862 
856 

838 
837 
828 
833 
839 

837 
831 
828 
834 
834 
805 
790 
703 
Eo2 
797 

782 
782 
792 
792 
782 
790 
792 
7Y!2 
782 
793 
783 

a% 

753 
776 
781 
773 
772 
778 
764 
774 
774 
777 

763 
773 

7GO 
761 
769 
739 
7x8 
749 
735 

' 7cm 
673 
887 
723 
748 
761 
765 
749 
743 
750 
749 

7138 

951 
938 
922 
626 
934 
930 
932 
938 
931 
948 

950 
9.54 
970 
9fQ 
068 
850 
840 
851 
oe5 
052 

ow 
866 
994 
980 
988 
984 
988 
984 

_ _ _ - -  

706 
709 
725 
71x3 

looB 
1091 
1Ml 
1019 
BR7 

700 
708 
714 
710 
708 
7oa 
672 
663 

.___-. 

IOSl 
1oW 
loa1 
1098 
lWS 
1089 
1067 
1081 
1040 
1101 
llaa 
- 

1918-19 

756 
758 
742 
746 
742 
751 
741 
750 
785 
759 

759 
751 
748 
737 
748 
769 
792 
795 
E05 
861 

727 
727 
727 
720 
727 
736 
729 
727 
727 
727 

na 
74l 
74a 
743 rn 
741 
130 
727 
726 m 

742 
738 
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TABLE 66.-Daily run-off in  hundred-thousandths of an inch over watershed and precipitation in hundredths of an inch-Continued 

960 
888 

1005 
1113 
1250 
1284 
1152 
1085 
1033 
1030 

_ _ _ _ _ _  _ _ _ _ _ _  7092 
19 22 7623 _ _ _ _ _ _  _ _ _ _ _ _  7336 _ _ _ _ _ _  _ _ _ _ _ _  7682 _ _ _ _ _ _  _ _ _ _ _ _  8776 _ _ _ _ _ _  ____ -_  9549 
8 6 8388 _ _ _ _ _ _  ____-_ 8886 

12 14 7990 
6 8 7651 

1917 

I I J ~ Y  May June April I August September 

Preclpl- 
tation Run-off Run-off 1 1 Run-ofl Preclpi- 

tation Run-ott Preclpl- 
tatlon RUlldil 

- 
B 

- 
B 

- 

A 
- 
1651 
1627 
1576 
1651 
1518 
1450 
1424 
1344 
1317 
1353 

1486 
1673 
1488 
1414 
1367 
1524 
1444 
1553 
1278 
1276 

1231 
1193 
I188 
1181 
1137 
1101 
1179 
1193 
1131 
1125 
1180 
- 

- 
604 
668 
G63 
838 
619 
627 
610 
687 
670 
666 

644 
683 
764 
940 
698 
668 
627 
612 
goR 
688 

673 
706 
686 
808 
6b9 
699 
698 
898 
€06 
831 
863 
- 

I A I B I A  B A B 
__ 
a824 
2865 
ai32 
2419 
2342 
2279 
1164 
2108 
aoa5 
ZOOB 

1917 
l&?S 
1752 
1673 
1597 
1553 
1510 
1511 
1527 
1492 

1442 
1384 
1381 
1376 
1382 
1366 
1360 
1376 
1433 
1419 
1330 

A 
--l-l-l- 

1040 
1011 
1006 

OQO 
1016 
1028 
1055 
1118 
1197 
1227 

1203 
1225 
I274 
1336 
1341 
1326 
1302 
1252 
1230 
1249 

1387 
1746 
24a3 
3151 

4730 
4794 
4545 
4202 
3740 

3888 

_ _ _ _ _  

a m  
3221 
3783 
6283 
4678 
4OfiO 
3473 
3172 
3047 
3085 

3088 
3475 
45iO 
E968 

18163 
21051 rn 
13602 
18285 
14116 

13872 
14945 
13238 
12703 
12672 
I1811 
14328 
13495 
I5010 
15155 
13427 

1339 
1301 1w 
1241 

1148 
1113 
1083 
1080 
1W 

1152 
1222 
1216 
1181 
1139 
1176 
1149 
1146 
I l l2  
1069 

1030 
101 1 
880 
884 
958 
935 

976 
966 
951 
065 

]mi 

005 

3332 
._____/  3208 

3110 

2832 
3008 

17782 _ _ _ _ _  
18417 _ _ _ _ _  
16400 _ _ - _ _  
17869 - -__- 
19652 2 
ux)B6 4 
17814 2 
16859 10 
16651 I 
16459 5 

1148 
1100 
1070 
l(M1 
1027 

BBS 
1oBJ 
1136 nn m a  
1114 
1067 
1134 
1CW 
1087 
1088 
1033 
1007 
1023 
1026 

1019 
1027 
lo68 
1083 
1060 
1W 
1(w 
1067 
1063 
1057 

.--__ _ _  ___. 
T. 1 T. 
T. T. 

1 1  
32 31 
2 2  

19 6 
4 4  

42 38 

2 1  
24 21 
32 30 
22 22 

T. T. 
5211 2 13658 
4oR9 - _ _ _ _ _  _____. 13889 
4704 T. T. 12418 
4323 _ _ _ _ _ _  _ _ _ _ _ _  13M6 
4085 _ _ _ _ _ _  12371 
3949 _ _ _ _ _ _  - __ -__  11m 

21 

4072 _ _ _ _ _ _  _ _ _ _ _ _  11372 
4335 -____. _ _ _ _ _ _  10434 
4992 - - -_ -_  - - _ _ _ _  9504 
6212 _ _ _ _ _ _  _ _ _ _ _  ~ 6940 
8031 _ _ _ _ _ _  _ _ _ _ _ _  8308 
11520 _ _ _ _ _ _  _ _ _ _ _ _  7777 
14268 T. T. 7340 I 
;6l& 

I--+ -.-- _ _ _ _ _ _  8926 I T. 
6536 

13934 _ _ _ _ _ _  _ _ _ _ _ _  6178 

1880 
1799 
1827 
1840 
1799 
1827 
173Y 
1758 
1804 
1771 
1634 
__ 

1395 
2082 
2888 
4280 
5705 
8336 
6233 
3712 
3038 
2770 -_-___ 

T. T. 
T. T. 

T. T. 

T. T. 

40 37 

2 2  

_ _ - - _ I  
T. T. 
T. j T. 

1 

I , .  

1918 
- 

665 
661 
815 
7EQ 
767 

l?G9 
776 
852 
799 

787 
898 
858 
865 

l2R8 
9 8  
791 
728 
702 
735 

725 
716 
604 
728 
700 
647 
648 
633 
620 
603 
624 

7ai 

- 

1440 
1437 
1618 
1 5 a  
1617 
1679 
1588 
1617 
1580 
1600 

1438 
1375 
136.5 
1338 
1308 
1304 
1181 
1287 
1268 
1268 

1263 
1240 
1219 
1210 
1213 
1168 
1175 
1175 
1173 
1181 
1220 
- 

low 
logz 
1117 
1130 
1139 
I168 
1198 
121 I 
1226 
1-242 

1208 
1164 
1167 
1203 
1181 
11RO 
1208 
1217 
1244 
1284 

1310 
1308 
12R6 
lzBl 
1231 
1219 
12W 
1191 
1163 
11% 
1166 
- 

1174 
1130 
1133 
1120 
111s 
I OW 
1091 
1076 
1050 
1050 

1135 
1112 
1 IO5 
log8 
1079 
1oc6 
1043 
1038 
1023 
1005 

990 
'392 
076 
940 
9:n 
915 
sE8 
876 
M8 
8i3 

@h9 
905 
860 
875 
886 
838 
795 
764 
751 
732 _ _ _ _ _  
- 

739 
i25 
776 
770 
7w 
Eo0 
940 
822 
F58 
844 

842 w. w 
687 

1035 
966 
872 
799 
776 
780 

782 
782 
757 
776 
7% 
743 
738 
717 
881 
665 
6 8  
- 

635 
669 
699 
693 
@I 
679 
at% 
653 
685 
706 

698 
666 
768 
866 
760 
712 
689 
688 
667 
647 

502 
747 
716 
887 
674 
668 
666 
671 
6Ea 
679 
689 
- 

667 
637 
720 
721 
897 
662 
666 
739 

l l W  
1649 

817 1167 T I T. 
843 1174 T. 1 
851 1172 T. T. 
808 1133 T. T. 
792 1088 T. T. 
801 1067 _ _ _ _ _ _  _ _ _ _ _  
798 1047 T. T. 
WZ 1084 1 1 
984 1128 ~ .-.__ - _ _ _ _  
824 1113 T. T. 

7w 
709 
7t8 
7 a  
764 
736 
712 
7b9 

lam 
laol 

3 2  
2 2  

28 ae 
10 10 
7 6  ---_______. 

18 18 
19 20 
20 22 
65 66 
40 38 
6 8  

._-.. _.___. 

906 
re8 
898 mi 
E43 
R15 
7c5 
iW 
718 
675 

5 4  
12 10 
16 16 
1 1  
8 6  

4 1  4 

1919 
- 
4175 
3003 
3eM 
3448 
3202 
m66 
2802 
2756 
2647 
2497 

2169 
2272 
2179 
2082 
2021 
1971 
1921 
1889 
1815 
17Mi 

- 
18 
8 

24 
T. 

16 

T. 

._-_ 

.__- 

.--_ 

8 
52 
21 
57 
88 
12 
1 
4 
2a 

T. 

I I I .  I 
4393 
4163 
3955 
3i32 
3510 
3327 
3214 
3310 

2991 

2884 
2750 
2638 
2573 
2496 
2449 
2393 
2343 
2283 
2219 

3202 

1737 
1770 
1747 
1605 
1601 
1586 
1643 
1614 
1479 
1481 

1482 
1651 
1744 
1811 
m6 
2041 
1636 
1536 
1689 
1488 

1336 10 11 1377 
13'23 17 23 1361 
1319 3 3 I310 
1302 T. T. 1 9 5  
1263 _---__ _ _ _ _ _ _  1191 
1236 T. T. llNl 
1212 T. T. llm 
1179 T. T. 11% 
1154 2 2 1126 
l la3  10 6 1103 

1074 
1104 
1080 
1050 
1017 8 
908 8 

1008 8 
976 2 
978 T. 
860 

6582 T. 
6017 
m 7  
7224 T. 
7874 T. 
8019 62 
7612 4 
7050 T. 
8879 

7836 T. 
9105 1 
10754 
112-59 8 
11097 2 
10576 

p 3  r307 I:::::: T. 

9 7 s  a 
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TABLBI 66.-Daily run-off in hundred-thowadha of an inch over watershed and precipitation in hundredths of an inch-Continued 
1918-19 

845 
855 
843 
839 
840 
837 
854 
849 
858 
847 
843 

October 1 November - 1  

8 9 752 
15 16 764 
2 2 781 
3 2 772 _ _ _ _ _ _  _ _ _ _ _ _  762 _ _ _ _ _ _  _ _ _ _ _ _  759 _ _ _ _ _ _  _ _ _ _  _ _  758 
1 1 758 _ _ _ _ _ _  _ _ _ _ _ _  751 

- _ _ _ _  - _ _  - _ _  - - - - _ _  - - _-_ _ _  - _ _  - _ _  _ _  - - - - - 

December 

1177 
1168 
1167 
1163 
1165 
1141 
1132 
1150 
1329 
1114 

January 

T. T. 

_ _ _ _ _ _  _ _ _ _ _ _  
T. T. _ _ _  - _ _  _ _ _  - _ _  
T. T. 
T. T. 

_ _ _ _ _ _  _ _ _ _ _ _ I  

- _ _ _ _ _  _ _ _ _ _ _  
2 2 

_--_-- _ - -___ 

February 

1141 _ _ _ _ _ _  _ _ _ _ _ _  
1171 _ _ _ _ _ _  _ _ _ _ _ _  
1172 _ _ _ _ _ _  _ _ _ _ _ _  
1133 4 4 
1146 7 6 
1146 _ _ _ _ _ _  _ _ _ _ _ _  
1131 _ _ _ _ _ _  _ _ _ _ _ _  
1131 8 6 
1140 6 4 
1149 8 8 

March 

728 
738 
741 
766 
784 
792 
798 
816 
848 
801 

I I I I I I 
Precipi- 
tation 

- 
B 
- 

796 
787 
776 
767 
761 
765 

sa3 
888 
ea4 

n 4  
n 4  

- 
- 

843 
m 
851 
847 
863 

834 
833 
I139 
849 

8c8 
849 
879 
809 
898 
901 
910 m 
m4 

1032 

1102 
1213 
11M 
1106 
1076 
1070 
1065 
1043 
loa9 
1019 
lop 

Ma 

- 
- 
1658 
1686 
1889 
2119 
2!m rn 
a#8 
2103 
1W 
la63 

l814 
1826 
1082 
1848 
l867 
1687 
a025 

p125 
XiCa 

2776 
%1 
28(6 
18n 
!mal 
!uno 
!am 
a708 
ab5K 
2aM 
!me 

aim 

- 
- 
load 
1W 
1040 
1109 
1112 
lo0I 
1096 
llm 
108( 
loo0 

- 
A 
- 

716 
781 
706 

704 
708 
706 
718 
7(10 
842 
839 

mi 

--- 
739 94 87. 
7 u  40 a6 
738 14 10 
732 30 29 
729 T. T. 
729 __-_ -  - _--_ -. 
743 - _ _ _  _ _  - - - - -. 
747 m 22 _ _ _ _ _ _  a 4 

._____ T. T. ._____ 6 4 

717 
713 
706 
699 
695 
701 
707 
712 
717 
724 
727 

1919-20 - 
769 
769 
769 
743 
738 
738 
733 
724 
741 
749 

744 
738 
766. 
780 
761 
763 
769 
767 
T76 
838 

889 
881 
857 
830 
808 
807 
818 
793 
776 
775 
797 
- 

__ 
842 
834 
834 
833 
82.3 
834 
834 
834 
820 
813 

813 
819 
808 
800 

798 
792 
792 
792 
789 

792 
792 
792 
787 
792 
792 
792 
792 
792 
792 
792 

798 

~. 

~ 

780 
781 
781 
781 
781 
781 
781 
768 
759 
759 

759 
763 
759 
759 
759 
759 
759 
759 
759 
767 

770 
770 
763 
759 
759 
759 
759 
759 
759 
759 
758 

~ 

871 
866 
878 
884 
885 
897 
915 
883 
w 2  
932 

843 
863 
841 
Ma 
836 
834 
837 
843 
843 
835 

768 
758 
750 
758 
749 
749 
749 
750 
759 
758 

918 
832 
808 
808 
802 
874 
875 
873 
869 
853 

865 
884 
888 
883 
913 
888 
883 
866 
888 
876 
566 

__ 

749 
751 
758 
747 
738 
738 
736 
730 
742 
749 

.--_- 

1920-21 

911 
925 
831 
913 
908 
908 
m9 
go9 
go8 
904 

914 
805 
909 
891 
890 
804 
802 
888 
905 

BOB 
884 
851 
878 
888 
878 
888 
877 
877 
877 
877 

907 

- 

868 
886 
866 
866 
888 

866 
86R 
866 
888 

866 
866 
888 
8M 
859 
858 
856 
863 
866 
866 

857 
847 
856 
856 
846 
836 
836 
850 
84.3 
836 
834 

870 

1130 _ _ _ _ _ _  _ _ _ _ _ _  882 
1138 _ _ _ _ _ _  - _____  974 
1121 ___- -_  --__-_ Qi?. 
1116 _ _ _ _ _ _  _ _ _ _ _ _  868 
1126 47 46 880 
1121) 76 76 085 
1114 58 55 1004 
1120 _ _ _ _ _ _  _ _ _ _ _ _  1006 
1127 _ _ _ _ _ _  _ _ _ _ _ _  1020 
1135 _ _ _ _ _ _  _ _ _ _ _ _  1010 

1012 

1015 
1059 
1057 
1041 
1031 
1024 
loa7 
1046 

mi8 

1028 
1 u n  
1013 
1CUX 

995 
looB 
89g 
863 
863 

1007 
1014 

I l l  
1921-22 

1301 
1288 
1276 
1274 
imi 

1 
882 



MARCH, 1928 MONTHLY WEATHER REVIEW 93 
T A B L ~ ~  00.-Daily run-off i n  hundred-fhowrandtha of an inch over watershed and precipitation in hundredths of an inch-Continued 

191s 

T. 
38 
6 
2 

16 
2 

10 
8 
2 

T. 

T. 

-- 
B A  
-- 

6275 
e398 
e379 
6148 
go81 
8007 
6825 
5337 
5138 
1892 
4880 

- 
A 
__  
870 
843 
823 
821 
806 
822 
825 
801 

772 
E59 

770 

1265 
1252 
1211 
1186 
1182 

1170 1138 
1143 
1155 
1127 

--___. _____. 
T. 
T. 
23 

T. 21 
10 
8 

-___-. 

.-__- .-_-_ 
T. 
T. 
21 
21 

T. 
14 
8 .__-_ 

e49 8oL 
910 Gs3 
911 988 
830 803 

1043 lOB0 
1072 1100 
1081 1088 
1076 1127 
1089 1110 
1028 1001 T. T. 

T. 1 T. 

9895 

8515 1083 
1089 
1085 
1081 
1084 
107Y 
1089 
1085 
1087 
1110 

-_--_. 
---_-. 
-____. 

4 

18 

T. 
T. 

4 
T. 
T. 16 

w7 1105 
886 1112 
971 1105 
968 1121 
862 loBB 
958 1059 

997 1061 

1023 983 
1098 1076 

em imo 

, -  .---- _ _ - _ _ _  
48 GO 
89 91 
12 12 
6 Y 

.____ _ _ _ _ _ _  

.____ _ _ _ _ _ _  _ _ _ _ _  _ _ _ _ _ _  .---_ _ _ _ _ _ _  

8100 
8386 
8317 
7469 
6931 
7215 
8588 

12719 
185oa 

57 
2 
3 _ _ _ _ _  

T. 
18 
4 

~ _ _ _ _  _ _ _ _ _  
_ _ _ _ _  _ _ _ _ _  

58 1LUw 
2 20943 
3 22692 _ _ _ _ _ _  22070 

T. 21208 
20 20264 
6 18835 _ _ _ _ _ _  16572 _ _ _ _ _ _  15285 _ _ _ _ _ _  13851 _ _ _ _ _ _  12377 

3918 
5166 
6554 
7738 
8753 
9424 
9143 
8864 
8534 
9162 

_____. _ _ _ _ _ _  
33 
50 
25 
I9 
18 

--___. 

_ _ _ _ _ _  

5424 
4941 
4833 
4535 
4275 
3932 
3827 
3555 
3413 
3392 

T. 
26 

_ _ _ _ _ _  
T. 

T. 
6 

1836 
1686 
1800 
1746 
1712 
1 8 9  
1057 
1624 

10 
10 

2 
2 
1 

34 
4 

T. 

3447 
3465 
3487 
3517 
3460 
3313 
317.8 
3021 
2920 
2833 

0 
12 
6 

24 
10 
44 
4 

33 
32 

T. 

10053 
11634 
13681 
14647 
14658 
13616 
12426 
11292 
10125 
8645 

1 
4 
4 
8 
3 

T. 
T. 

T. 
.__._. 

2 

1619 
1612 
1594 
1590 
1585 

154Y 
15112 
1517 
1471 

Ira1 

T. 
1 

19 
18 
10 

10 
20 
25 

9519 
OB1 
191 
8661 
9510 
8061 
8800 
8204 
7548 
6731 
8025 

.--_-. 
4 

1 

T. 
1 

-_---. 

2728 
2600 
2511 
2387 
2328 
2247 
2171 
2088 
2057 
lses .__-__ 

9 
24 
38 
13 
23 
9 
2 

1 

6 

1468 
1522 
1539 
1536 
1488 
1514 
1440 
1387 
1342 
1314 
1320 

10 
16 
47 
2 

11 
T. 

T. 
7 

50 

I3476 7205 
6076 6514 
5661 6927 
5372 6423 
4'W 4998 
4624 4669 
4335 4302 
4079 4042 
3879 3802 
3697 3662 

10 13 _ _ _ _ _ _  _____. _ _ _ _ _ _  _ _ _ _ _ _  
T. T. 

1 1 
T. T. _ _ _ _ _ _  _ _ _ _ _ _  
T. T. 

- _ _ _ _ _  _ _ _ _ _ _  

_ _ _ _ _ _  ._____ 

1950 
1 1 6  
1788 
17223 
1880 
1660 
1695 
1625 
1520 
I460 

1R52 
1815 
1735 
1653 
1609 
1577 
1639 
1W7 
1444 
1409 

18 
T. 
30 

T. 

I8 

4 4  
3? 

4 4  

6 8  
2 5  
4 0 M  
3 4  

T. 

T. 

June JdY I August I ' Bepbmber 

Preeiuf- 
tation 

Preclpl- 
tatfon Precipi- 1 Run-off I Precipi- 

tation tation Run-off I I R u n 4  
~ 

B 

- 

A 
- 
T. 
38 

2 
e 

le 
T. 

1 
10 
8 
2 

T. 
- 

- 
A 
- 

T. 
T. 
6 

T. 
T. 

0 
T. 

4 
T. 
T. .___ 
- 

A B B 
__ 
1714 
1687 
1637 
1592 
1543 
1509 
1475 
I440 
1404 
1362 __-__  
- 

B 
1-1-1- 

2846 
3134 
2438 
4120 
4539 
4608 
4508 
47.8281 
4103 
4183 

T. 2167 
T. 2Q93 

7 ! 2 # 5  
T. 2026 
T. 1946 

6 I928 
T. 1874 

2 1855 
T. 1781 
T. 1758 

.---- ..-__ ~ 1408 
T. T. 1313.8 
._____.____ 1326 _ _ _ _ _  _ _ _ _ _ _  1310 

18 22 1347 
1 2 1330 

T. T. 1292 
40 52 1409 
2 2 1359 

14 16 1370 
27 29 I403 

1920 

1140 11486 w 9934 
8782 8669 
7879 7701 
7136 6972 
Mi2 6214 
5804 5590 
€307 5111 
4957 4080 
4657 4307 

- 
1018 
1014 
1009 
992 

1014 
1132 
1399 
1647 
1988 
2134 

1958 
1901 
2102 
2324 
2422 
2477 
2392 
2271 
2120 
2M8 

1969 
1886 
1870 

1934 
1941 
1926 
!a04 
2157 
2663 

ima 

___-- 

798 
785 
785 
771 
777 
878 

1038 
loge 
1295 
1248 

1111 
1087 
1254 
1264 
1382 
3321 
1303 
1307 
1229 
1212 

1170 
1122 
1128 
1188 
1189 
1165 
I160 
1270 
1445 
1939 
__-._ 

3207 
4119 
4896 
5280 
5731 
6330 
7055 
8093 
9307 
8856 

9781 
9333 
9181 
9204 
8357 
7485 
7213 
7940 
9144 

11101 

16571 
24391 
30871 
32105 
29962 
26996 
23619 
18667 
18577 
14744 
13085 

- 

32 
2 
2 

10 
T. 

6 
8 

T. 

6 
1 
4 
4 

T. 
9 

T. 
3 
9 

2 
T. 

2 
4 

T. 
1 

T. 
T. 
- 

T. I T. 1432 
1427 
1353 
1328 
1300 
1272 
1195 
1222 
12237 
1227 

1147 
1176 
1197 
1134 
1135 
1135 
I122 
I133 
1147 
1168 

1139 
1091 
1042 
1012 
1037 
1027 
9Ya 
964 
964 
940 
913 

.--_-_____. 
T. T. 

18 I8 
2 2  

T. T. 
T. T. 
T. T. 

2 2  

1860 1529 
1702 1509 
1619 1445 
15i9 1463 
1543 1411 
1579 1402 
1563 1404 
151i 1 3 1  
1534 1370 
1504 1353 

26 1083 1149 
10 1047 1132 
26 1142 1210 
25 1065 1173 
10 1138 1244 

low 1164 .____ 1034 1146 .____ 1033 1124 .____ lo27 1120 .____ 1027 1118 

- - - - - - - - - -. 
72 82 
3 4  
8 8  
2 2  

T. T. 
18 8 
2 1  
4 2  

-------._-. 
T. T. 

58 58 
26 30 
1 2  

T. T. 
T. T. 

! 
1921 

- 

33 
48 
27 
19 
18 

.--- 

2 
3 
8 
3 

T. 
T. 
T. 
.... 

3 

8 

1 
.___ 

.___ 

.___ 
T. 

1 

- 

- 

._-_ 

.___ 
T. 

28 

.___ 
T. 

T. 
.--- 

4 

6 
10 
6 

21 
I6 
42 
4 

44 
19 

10 
24 
34 
16 
24 
9 
2 

1 

T. 

.___ 

._-_ 
e 
- 

~ 

6219 
5729 
5404 
5385 
5032 
4681 
47m 
4327 
4150 
4058 

4015 
3931 
3S26 
3730 
3.589 
3408 
3245 
3087 
2955 
2905 

2789 
2679 
2584 
2482 
2421 
2334 
2255 
21w 
2117 
2070 

2278 
2349 
2533 
2728 

!a635 
2527 
2334 
2194 
2140 

2217 
2197 

2240 
2165 
2186 
2155 
2177 
2225 
2268 

mw 

2188 

3217 
3965 
4634 
5424 
0083 
6G69 
6786 
6584 
6473 
6684 

7251 
7811 
8015 
7934 
7675 
7671 
7305 
7127 
7020 
7166 

7682 
8386 
9395 
9314 
9117 

80(1G 
8423 
7811 
7282 
8731 

9386 

2006 
1948 
1890 
2027 
1905 
1843 
1812 
1744 
1757 
1709 

1 6 s  
1716 
1660 
1703 
1703 
1844 
1700 
1691 
1784 
1664 

1662 
1711 
1734 
17M 
1605 
1716 
1572 
1509 
l e 2  
1450 
14001 

T. 
4 

10 
9 

2 
2 
1 

24 
4 

T. 

T. 
1 

21 
I6  
10 

8 
20 
25 

10 
18 
60 
2 

11 

.___ 

.___ 

T. 

T. 
.___ 

8 
43 
- 

1462 
1412 
I422 
1401 
1389 
1336 
1318 
1328 
1464 
1397 

1352 
13M 
1349 
1416 
1308 
1316 
1244 
1281 
1337 
1379 

1383 
1350 
13134 
1444 
1325 
I276 
1230 
1211 
1177 
1172 
1348 
__ 

- - - - - - - - - - . 
T. T. 
T. T. 

3 4  
30 30 
42 42 
4 4  

81 82 
1 1  

- 
1165 
1161 
1141 
1149 
1070 
1Mo 
998 

looB 
m wo 

1- 
1397 
1601 
1700 
1843 
1886 

1883 
1888 
1922 

i8m 

6300 
6796 
7 m  
7401 
8555 
loow 
11074 
128b3 
12076 
l0lW 
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October I November 

Dah zi- I Run-ofl 1 :zzi- 1 Run-off 
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December January February March 

Et\i- I Run-off 1 Run-off I R u n 4  %$e I Bunod 
I 

3149 _ _ _ _ _ _  _ _ _ _ _ _  974 1172 _ _ _ _ _ _  _ _ _ _ _ _  
1146 _ _ _ _ _ _  _ _ _ _ _ _  973 1169 _ _ _ _ _ _  _ _ _ _ _ _  
1164 10 10 963 1167 _ _ _ _ _ _  _ _ _ _ _ _  
1185 _ _ _ _ _ _  _ _ _ _ _ _  963 1166 _ _  _ _ _ _  _ _ _ _  _ _  

Q63 1148 _ _ _ _ _ _  _ _ _ _ _ _  
863 1143 _ _ _ _ _ _  _ _ _ _ _ _  
9i7 1158 _ _ _ _ _ _  _ _ _ _ _ _  
963 1160 _ _ _ _ _ _  _ _ _ _ _ _  
963 1135 _ _ _ _ _ _ _ _ _  _ _ _  
953 1139 _ _ _ _ _ _  _ _ _ _ _ _  

931 
910 
807 
899 
899 
8W 
8W 
899 
899 
899 

loSg 40 40 
1087 _ _ _ _ _ _  _____. 
1042 11 12 

1052 _ _ _ _ _ _  _ _ _ _ _ _  in54 _ _ _ _ _ _  _ _ _ _ _ _  
1058 _ _ _ _ _ _  _ _ _ _ _ _  

888 
879 
877 

868 
877 

877 

_ _ _ _ _  _ _ _ _ _ _  
12 11 
10 10 
2 6 u a Q Q  

1 2 8 8 8  
T. T. 

_ _ _ _ _ _  
10 11' 
12 14 

870 
887 
901 

876 

869 
877 
877 
869 

1059 
1055 
1059 
1041 

_ _ _ _ _ _  _ _ _ _ _ _  868 _ _ _ _ _ _  _ _ _ _ _ _  869 
20 18 1 877 _ _ _ _ _ _  _ _ _ _ _ _  877 

_ _ _ _ _  
T. 
86 
10 

_ _ _ _ _  
_ _ _ _ _  
___._ 

.____ 

.____ 
4 

_ _ _ _ _ _  10% 
T. 1033 

82 1025 
8 1041 _ _ _ _ _ _  1030 _ _ _ _ _ _  lOlG _ _ _ _ _ _  1001 _ _ _ _ _ _  1005 

A _ _ _ _  1014 
4 1020 

952 
959 
W3 
(w 
963 
905 
959 
921 
92'2 
931 

1130 
1122 
1138 
1154 
1152 
1145 
1129 
1102 
1105 
1105 

1189 
1179 
1167 
1179 

1169 
1164 
1167 
1190 
1191 _ _ _ _ _  

1107 

_ _ _ _ _ _  _ _ _ _ _ _  825 1096 
.___._ ._._.. 936 1082 
__._.. _____. 941 1091 
____._ _ _ _ _ _ _  941 1078 

_ _ _ _ _ _  _ _ _ _ _ _  037 1080 T. T. 877 _ _ _ _ _ _  _ _ _ _ _ _  931 1075 T. T. 874 
4 932 1089 ____._ _ _ _ _ _  ~ 666 

T1 I T. 935 1100 __._._ ._ _ _ _ _  873 _ _ _ _ _ _  _ _ _ _ _ _  931 1068 10 8 888 
T. 1 T. , 921 1092 22 19 888 

3 3 941 1100 2u 30 a77 

31 
20 
18 
T. 
.____ 

140 
2 

4 6 4 4 8 8 3  
30 988 
20 986 
17 995 

T. 984 _ _ _ _  _ _  976 _ _ _ _ _ _  973 _ _ _ _ - _  973 
144 I 986 

2 %  

1544 5 4 
152O T. T. 
1479 T. T. 
1440 _ _ _ _ _  ~ _ _ _ _ _ _  
1440 ____._ _ _ _ _ _ _  
1418 _ _ _ _ _ _  _ _ _ _ _ _  
1408 ____._ _____. 
1407 8 8 
l4Ml 10 10 
1417 20 3 

1086 
1071 
1070 
lOi0 
1063 
1057 
1059 
1052 
1030 
1027 

1252 I 36 
1395 ____.. 
1363 _ _  __.. 
1363 _____. 
1422 _____. 
1407 _ _ _ _ _ _  
1393 _ _ _ _ _ _  
1381 I T. 
1380 _ _ _ _ _ _  
1392 I 120 

34 1282 
___.__ 1289 _ _ _ _ _ _  1237 _ _  _ _ _ _  1212 _ _ _ _ _ _  1186 _ _ _ _ _ _  1165 _ _ _ _ _ _  1161 

T. 1189 _ _ _ _  _ _  1205 
113 1216 

1170 
1176 
1143 
1154 
1112 
1121 
1132 
1117 

4 4 952 
__._-- _ _ _ _ _ _  949 _ _  - - - - _ _ _  936 _ _ _ _ _ _  _ _ _ _ _ _  931 _ _ _ _ _ _  _ _ _ _ -  ~ 935 

10 9 928 _ _ _ _ _ _  _ _ _ _ _ _  918 _ _ _ _ _ _  _ _ _ _ _ _  912 

1384 I - - _ _ _ _  
1476 _ _ _ _ _ _  
1536 _ _ _ _ _ _  
1553 - - - _ _ _  
1544 _ _ _ _ _ _  
1511 _ _ _ _ _ _  
1507 _ _ _ _ _ _  
14'14 ---:-- 
1451 1: ____. 
1462 _ _ _ _ _  

_ _ _ _ _ _  1221 
~ _ _ _ _ _  1189 
_____. 1170 _ _ _ _ _ _  1166 _ _ _ _ _ _  1157 _ _ _ _ _ _  1155 _ _ _ _ _ _  1147 _ _ _ _ _  ~ 1134 _ _ _ _ _ _  1135 _ _ _ _ _ _  1155 

1447 
1424 
1414 
1396 
1391 
1393 
1357 
1341 
1343 
1339 

16 16 1W _ _ _ _ _ _  _ _ _ _ _ _  1041 _ _ _ _ _ _  _ _ _ _ _ _  1027 _ _ _ _ _ _  _ _ _ _ _ _  1017 _ _ _ _ _ _  _ _ _ _ _ _  1007 _ _ _ _ _ _  _ _ _ _ _ _  888 _ _ _ _ _ _  _ _ _ _ _ _  890 _ _ _ _ _ _  _ _ _ _ _ _  695 _ _ _ _ _ _  _ _ _ _ _ _  993 
11 11 984 

1463 
1495 
1537 
1523 
1522 
1535 
15U7 
1516 

1513 1m 
i5m 

._____ _ _ _ _ _ _  1146 _ _ _ _ _ _  _ _ _ _ _ _  1125 
_.____ _ _ _ _ _ _  1123 
_.____ _ _ _ _ _ _  1123 
-.____ ____-. 1121 

10 9 1108 
6 6 1103 _ _ _ _ _ _  _ _ _ _ _ _  1083 

_ _ _ _ _ _  _ _ _ _ _ _  1107 
_ _ _ _ _ _  _ _ _ _ _ _  im 
- - -___ --_ - - - ---___. 

1337 
1308 
1292 
1282 
1279 
1m 
1264 
1231 
1282 
1ZM 

T. T. 971 _ _ _ _ _ _ I - - -  _ _ _  956 _ _ _ _ _ _  _ _ _ _ _ _  950 _ _ _ _ _ _  _ _ _ _ _ _  972 _ _ _ _ _ _  _ _ _ _ _ _  986 
12 12 1m 
16 13 1003 

-.____ -_.-_- 984 
T. T. 984 
39 38 987 

T . T .  en 

B . 1  A I B I A 
-1-1-1-1-1-1-1-1- 

1087 
1053 
1033 
1026 
1028 
1027 
1024 
1013 
lU26 
1027 

886 low 1140 _ _ _ _ _ _  _.____ 874 1124 18 
1124 _ _ _ _ _ _  _ _ _ _ _ _  878 1117 31 
1135 T. T. 868 1103 _ _ _ _ _ _  
1149 _ _ _ _ _ _  _ _ _ _ _ _  806 1087 _ _ _ _ _ _  _ _ _ _ _ _  882 lood 
1131 _ _ _ _ _ _  _____. 867 1071 _ _ _ _ _ _  _ _ _ _ _ _  887 1288 
1134 T. T. 868 1063 63 61 BQa 1146 

1127 - _ - _ _ _  - - - -__ 873 1149 _ - _ _ _ _  - - _ _ _ _  
1136 T. T. 882 1177 _ _ _ _ _ _  _ _ _ _ _ _  
1135 _ _ _ _ _ _  _ _ _ _ _ _  866 1084 86 83 

1 I 
iiu) 1 1 ~ B B  1118 m m 

1057 _ _ _ _ _ _  _ _ _ _ _ _  BOB 
1097 _ _ _ _ _ _  _ _ _ _ _ _  801 
1136 _ _ _ _ _  - - - - - - - 896 
1133 _ _ _ _ _ _  _ _ _ _ _ _  888 
1091 ____-_  _ _ _ _ _ _  895 
1076 _ _ _ _ _ _  _ _  _ _ _ _  802 
1057 1 1 886 low 18 19 802 

Ty I 2; 869 1152 _ _ _ _ _ _  _ _ _ _ _ _  
891 1150 I _.____ _ _ _ _ _ _  
888 1122 _ _ _ _ _ _  _ _ _ _ _ _  8 

T. T. 889 1110 T. T. _ _ _ _ _ _  _ _ _ _ _ _  897 1110 _ _ _ _ _ _  _ _ _ _ _ _  
T. T. 869 1118 7 6 

78 72 887 1117 6 6 
1 T. 876 1105 10 10 _ _ _ _ _ _  _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _ _  T. T. 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  T. T. 

1149 _ _ _ _ _ _  _ _ _ _ _ _  699 
1201 _ _ _ _ _ _  _ _ _ _ _ _  873 
1187 _ _ _ _ _  ~ _ _ _ _ _ _  812 
1162 _ _ _ _ _ _  _ _ _ _ _ _  741 
1156 _ _ _ _ _  ~ _ _ _ _ _ _  682 
1163 _ _ _ _ _ _  _ _ _ _ _ _  655 
1167 ___.__ _ _ _ _ _ _  630 
1159 12 12 w 
1152 _ _ _ _ _ _  _____. 659 
1166 84 82 666 
1166, 64 52 702 

1126 6 6 941 
1203 52 44 934 
1213 16 15 933 
1% _ _ _ _ _ _  ~ ____. 919 
1 m  4 3 911 
1196 7 6 918 
1166 5 6 809 
1145 _ _ _ _ _ _  _ _ _ _ _ _  QOB 
1154 _ _ _ _ _ _  _ _ _ _ _ _  908 
1164 __.__. _ _ _ _ _ _  914 
.____~_.__________,  908 

I 

w 1177 
1001 1m 
1W I311 
1031 1m 
1047 1490 
1054 15332 
1036 1621 
893 1485 

968 1444 
064 1 u 1  

m7 1466 

1922-23 - 
lO(8 
1069 
1070 
1067 
1W 
IOU 
1067 
1047 
1061 
1065 

1087 
1033 
1- 
1012 
1016 
1007 
1o)o 
1019 
lDss 
1- 

1039 
1032 
1023 
loa1 
1021 
1068 
lOQ9 
1168 
111 
1368 
1447 
- 

1082 
1089 
log1 
1108 
llog 
1103 
lloB 
1117 
1110 
1110 

1118 
1156 
1137 
1126 
1128 
1129 
1134 
1132 
1126 
1133 

1141 
1144 
1132 
1140 
1133 
1121 
1141 
1204 
1189 
1169 
1149 

1044 
1055 
1038 
1035 
1033 
1033 
1028 
1037 
1043 
1034 

10% 
1023 
1028 
1010 
1004 
1014 
1011 
1013 
1016 
102; 

1028 
1033 
1049 
1041 
l a 3  
1051 
1041 
103M 

1027 
10% 
1023 
1020 
1023 
1025 
1023 
1022 
1027 
1022 

1164 
1158 
1139 
1130 
1115 
1141 
1173 
1162 
1174 
1166 

1043 ' _ _ _ _ _ _  ...___ 870 
1048 T. T. 877 
1060 

3 ~ 2 
877 

1045 10 8 876 
1054 _ _ _ _ _ _  _ _ _ _ _ _  866 

I - - - - - - -  

1923-24 
~- 

I l l  
ll& 
1!Z73 
1280 
1248 
1293 
1274 
1257 
1228 
1275 
1259 

1142 
1128 
1145 
1131 
1120 
1127 
1117 
1118 
1128 
1120 

1136 
1118 
1112 
1112 
1102 
1108 
1060 
1075 
1079 
1054 

1089 
loeS 
1074 
1058 
1068 
1089 
1060 
1073 
1078 
1080 
1065 

I I  
lWi8 
1001 
ll-84 
lDdl 
1067 
1oD5 
1120 
lDB0 
1066 
1065 

loge 
1Wr 
lodl 
1W 
lW 
1066 
llX8 
1W 
lot0 
106l 

1067 
1W 
1041 
1oW 
1219 
1528 
1782 
1480 
1318 
1M 
1207 - 

32 28 886 
69 62 886 
16 12 888 

T. T. 868 
18 15 868 
a0 16 866 

T. T. 866 

4 4 m  
6 6 8 8 6  

30 a2 857 

1119 
1101 
1085 
1882 
1076 
1082 
lOB0 
1079 
1079 .___-. .___-. 



MABCE, 1928 MONTHLY WEATHER REVIEW 

T a m  66.--Daily run-off in Hundred-thousadtk of an inch over walarshsd and precipitation in  hundredth of an inch-ContheaI 
192a-Contlnued 

A B 

3509 3363 

3172 308fi 
3021 2923 
2865 2W 
28R5 2753 
2771 2649 
2640 2530 
2507 2441 
2457 2360 

3327 3205 

A I B  A 

_ _ _ _ _ _  _ _ _ _ _ _  1419 

T. T. 1376 _ _ _ _ _ _  _ _ _ _  _ _  1324 
T. T. 1303 

- - _ _ - _  _ _ _ _ - -  1293 
3 1367 

1 q  4 1356 
- - -___ _ _ _ _ _ _  1332 _ _ _ _ _ _  _ _ _ _ _ _  1266 

__----__ 

2 1 1411 

2292 1 2 
2208 ._____ 
2375 1 T. 
2214 I T.  
2138 T. 
M52 1 T. 
1972 _ _ _ _ _ _  
1967 20 
1926 111 
1897 1 2; 

. - - - - - - 

2 I 1257 
~ _ _ _ _ _  12% 

T. 1176 
T. 1164 
T. 1153 
T. 1165 _ _ _ _ _ _  1169 
14 1239 
104 la2 
2; I 1486 

1457 

21 
T. 

10 

65 

2 1  
2 1  
2 2  

22 

2 2  
12 

6 4  
57 

T. _ _ - - _ _ - _ - -  

T. 
32 

34 
39 

18 

----- 
16 

- - -__-_- -_  
T.  

4 6  
32 

4 6  
1 1  

34 
41 

2 5 2 8  
7 

a i  -_  
2 4 2 2  

16 
----- 
T.  
T. 

28 

---__. 
T.  
T.  

8 8  
8 4  

19 

1380 1 14 
1350 _ _ _ _ _ _  
1328 1 
1301 14 
1354 2 
1425 _ _ _ _ _ _  
1423 _ _ _ _ _  - 
1471 T.  
1466 T.  
1487 17 

12 _ _ _  _ _  
1 
14 
2 

_ _  - - -. 
T. 
T. 
12 

4169 
4854 
6oa5 
7 9 2  
8761 
9408 
9490 
8826 
1w 
11486 

_ _ _ _ _ _  _ _ _ _ _ _  4310 
T. T. 4078 
2 T. 3873 

T. T. 3699 
T.  T.  3548 _ _ _ _ _ _  _ _ _ _ _ _  3415 __-_--  _ _ _ _ _ _  3308 _ _ _ _ _ _  _ _ _ _ _ _  3182 

__-- - -  ---_-_ 3053 _ _ _ _ _ _  _ _ _ _ _ _  2867 

.---- 
10 
34 
10 

17 

-_--_. 
9 
33 
10 

2 2  
19 

8 6  
2 4 2 8  

13047 
13834 
15004 
17219 
18734 
18287 
17124 

11580 
12839 

~5915 

_ _ _ _ _ _  _ _ _ _ _ _  2680 
3 4 2795 
6 4 2737 _ _ _ _ _ _  _ _ _ _ _ _  26oa 
1 2 2508 

T. T. 2453 _ _ _ _ _ _  _ _ _ _ _ _  2364 

__---- -_-_-_ 2200 _ _ _ _ _ _  _ _ _ _ _ _  2174 

_ _ _ _ _ _  _ _ _ _ _ _  a267 

1475 
1384 
1313 
1286 
1250 
1279 
1309 
1243 
1187 
1153 

4 4 
2 2 
24 28 
19 19 
2 4 __-__ - - _ _  - -. _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  -1 _ _ _ _ _ _  

1135 
1103 
1081 
1076 
1068 
1074 
1134 
1198 
1157 
1128 
1133 

_ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _  
13 11 

T .  T. _ _ _ _ _  - _ _ _ _ _  
3 1 
2 3 

1 1 

T. T. 
T. T. 

11229 

8309 
7M7 
6307 
5770 
6315 
4919 
4555 

8800 

8643 

4ara 

_ _ _ _ _ _  _ _ _ _ _ _  2101 

_ _ _ _ _ _  _ _ _ _ _ _  1992 _ _ _ _ _ _  _ _ _ _ _ _  1912 _ _ _ _ _ _  _ _ _ _ _ _  1sBo _ _ _ _ _ _  _ _ _ _ _ _  1777 _ _ _ _ _ _  _ _ _ _ _ _  1721 
6 6 1710 

__-___ _ _ _ _ _ _  1664 

_ _ _ _ _ _  _ _ _ _ _ _  2059 

T. T. 1840 -_ - - - - - - - - - -__ _- 

September Am May June July I 
Precipi- Precipi- 
totion tation i 

August 

I 

Runaff 1 1 Run-off 

lAIBIT --I I I I I T  
B 
- 
1383 
1360 
1325 
1B3 
1271 
1239 
1257 
1276 
1293 
1244 

12% 
1191 

1146 
1126 
1147 
1 1 1  
1213 
1530 
1375 
1349 

iin5 

B 
- 
12Q8 
1186 
1213 
1586 
1401 
135'2 
1310 
1241 
1297 
1211 

1212 
laxl 
1170 
1144 
1119 
1064 
lM8 
1055 
1154 
1103 
lM9 

B A  
-~ 

4 im7 
_---- la36 
28 1263 
76 1726 
14 1657 
21 1451 
1 1406 
8 1276 
18 1340 __--_ 1213 

--I-- 
6269 _ _ _ _ _ _  _ _ _  - - 
7163 _ _ _ _ _  - _ _ _  _ _  
6877 1 1 
7173 _ _ _ _ _ _  _ _ _ _ _  
74n ----_ - - _-__ 
8241 2 2 
loa01 - - - _ _ _ _ _ - _ _  
12300 T. T. 
14695 _ _ _ _  _ _  - _ _  _ _  
17363 T. T. 

3072 
8873 
4430 
m 
6399 
6139 
5216 
b198 
6470 
6113 --_-. 

meso 1 T. 
22216 2 
20885 74 
19875 1 
18283 2 
16172 1 
13883 _ - _ _ _ _  . 
11975 10 
1W70 10 
8002 9 we -- - - - - . 

T .  
I 
74 
1 
2 
1 

12 
9 
8 

.-_-_. 

2346 
22&9 
2508 
2290 
2166 
2114 
2038 
1995 
1982 
1986 ._--__ 

6 1317 
1 1280 

__-- -  1202 
1 1169 _ _ _ _ _  1115 _ _ _ _ _  1076 
2 1077 

T. 1073 
42 1112 
1'. 1085 ._--- 1044 

I I I I I I  I l l  

1923 - 
1323 
1299 
1315 
1378 
1349 
1319 
1396 
1443 
1454 
13i3 

1324 
1262 
13% 
1371 
1287 
1253 
1219 
1294 
1197 
1223 

1185 
1160 
1115 
lOs0 
1074 
1080 
1087 
1068 
1033 
1019 
1029 
- 

- 

149E 
146B 
146S 
1534 
1483 
1445 
1505 
1696 
1595 
1574 

1498 
1445 
1522 
1590 
1460 
1422 
1371 
1373 
1368 
1424 

1368 
1285 
1241 
1206 
1169 
1213 
1220 
1154 
1071 
1056 
1086 
- 

4223 ____--  _ _ _ _ _ _  4234 
4aOg _ _ _ _ _ _  _ _ _ _ _ _  3970 
4984 _ _ _ _ _ _  _ _ _ _ _ _  3730 
5525 I T. 1 T. 1 3532 
6055 _ _ _ _ _ _  _ _ _ _ _ _  3346 
8350 _ _ _ _ _ _  _ _ _ _ _ _  3152 

P 3057 gi 'I: 1 3053 
2816 

8110 _ _ _ _ _ _  _ _ _ _ _ _  26% 1 ii 1 
4688 
4236 
3598 
3613 
2302 
3091 
2955 
2887 
2A69 
2550 

2433 
2321 
2218 
2130 
2034 
1979 
1886 
1851 
1762 
1831 

1733 
1681 
1615 
1574 
1517 
1560 
1476 
1433 
1406 
1366 .-_-_. 

1084 
1063 
1069 
1140 
1135 
1047 
1083 
1081 
1133 
1322 

1216 
1243 
1196 
1276 
1283 
1435 
1646 
1419 
1346 
1287 

1214 
1232 
1183 
1138 
1100 
1074 
1041 
1027 
1045 
1082 
11M 

1107 
1106 
1081 
1047 
locl2 
1015 
970 
813 
869 
953 

952 
903 
1002 
la30 
1137 
1102 
llra 
1293 
1336 
1315 

1289 

1647 
1473 
1285 
1 186 

1225 
1225 

imi 

imi 

iaii 

1428 _ _ _ _ _ _  _ _ _ _ _ _  3618 
1347 _ _ _ _ _ _  _ _ _ _ _ _  4329 
1282 _ _ _ _ _ _  _ _ _ _ _ _  6361 
1230 6 6 6114 
1279 14 13 5967 

1527 _ _ _ _ _ _  _ _ _ _ _ _  5771 
le01 _ _ _ _ _ _  _ _ _ _ _ _  8634 
1689 _ _ _ _ _ _  _ _ _ _ _ _  6923 
1799 _ _ _ _ _ _  _ _ _ _ _ _  7683 

irm _ _ _ _ _ _  _ _ _ _ _ _  11374 

8552 _ _ _ _ _ _  _ _ _ _ _ _  2569 
8892 2 1 2513 
8991 _ _ _ _ _ _  _ _ _ _ _ _  2469 
8297 _ _ _ _ _ _  _ _ _ _ _ _  2374 
8052 1 1 2285 
8638 2 2 2237 
9224 _--___ ___-__  2163 
10226 T. T. 2095 

15105 34 29 1 2085 
iw77 _.____ _ _ _ _ _ _  mi9 

1289 
lacI 
1638 
I448 
1341 
1299 
1318 
1331 
1306 
l277 

I l l  I l l  

1984 

358a 
3365 
3167 
3017 
2877 
2759 
2R68 
2576 
2482 
2390 

2290 
2222 
2159 
2110 
2073 
2005 
1930 
1869 

1769 

1736 
1677 

1590 
1539 
1504 
1469 
1463 
1425 
1413 

1811 

iem 

___-_ 

I _---- .___-I:::::: 1594 
1551 
15W 
1467 
1530 
1617 
1.564 
1625 
1.588 
1651 

1555 
1491 
1428 
1396 
1424 
1453 
1440 
1343 
1288 
1238 

1199 
1166 
1176 
1159 
1165 
1168 
1201 
1274 
1223 
1180 
1186 

1179 
1118 
1113 
1122 
1149 
lOD0 
loa0 
984 
loo0 
1018 

1035 
1005 
1056 
1112 
1059 
1006 
976 
952 
922 
800 

880 
894 
876 
925 
Q2l 
881 
874 
883 
873 
861 
854 

I l l  
1136 T.  T .  865 
1093 - _ _ _ _ _  _ _ _ _ _ _  818 
la31 _ _ _  _ _  _ _ _ - _ _  831 
lW49 T.  T.  816 
1091 _ _ _ _ _ _  _ _ _ _ _ _  828 
1056 14 11 8Bo 
1046 1 4 857 
1008 1 1 826 
1001 10 11 839 
1008 66 Bo 1078 

4373 I 
-_---- T. I 1137 

1148 
11u 
111 
1188 
1171 
1186 
1182 
1188 
1179 - _ _ _ _  - I 1 1  

103031-28--2 



October November Demmber January 

Date Run-off Run-off :iopni- Run-off R u n 4  

lAlBIT 

February Mareh 

Run-off R m ~ f f  I 
656 
884 

1001 
1WE 
looC 
BBS 
9g.l 

1018 

1027 
ioia 

840 
837 
8118 
860 

looB 
928 
878 
866 
866 

1071 
945 
947 
941 
923 
828 
916 
w)8 
917 
892 

890 

879 
881 
930 
908 
891 
877 
872 
877 
874 

1167 _ _ _ _ _ _  _ _ _ _ _ _  e72 
1174 _ _ _ _ _ _  _ _ _ _ _ _  973 
1100 _ _ _ _ _ _  ----- - 888 
1211 _ _ _ _ _ _  _ _ _ _ _ _  e71 
1198 22 20 loo0 
1x9 8 8 995 
1251 ~ _ _ _ _ _  _ _ _ _ _ _  969 
1224 ~ _ _ _ _ _  _ -_ -_ -  989 
1214 _ _ _ _ _ _  _ _ _ _ _ _  loo0 
1216 884 

6 I 6 

838 
882 
886 
866 
867 
869 
866 
8M) 
856 
866 

865 
866 
866 
852 
834 
834 
834 
831 
804 
782 

604 
826 
834 
e34 
834 
834 
828 
818 
a24 
833 

808 
834 
960 
e44 
940 
950 
962 
955 
941 
632 

920 
U24 
932 
833 
93 1 
935 
94 1 
939 
913 
919 

920 
936 
m7 
U l i  
QG9 
906 
Qo6 
918 
8-23 
920 
919 

1118 ____.. _ _ _ _ _ _  
1141 T. T. 8 1 1116 R 

1149 _ _ _ _  _ _  _ _ _ _ _ _  
1143 _ _ _ _ _ _  _ _ _ _ _ _  
1118 T. T. 1 1113 _ _ _ _ _ _  _ _ _ _ _ _  

8og 
809 
902 
906 
909 
w)8 
899 
898 
899 
893 

897 
SsS 
888 
S 9  
893 
882 
875 
866 
866 
866 

866 
8M 
866 
871 
877 
877 
877 
877 
873 
868 
888 

1926-26 

834 
834 
833 
818 
813 
813 
813 
813 
80a 
802 

802 
807 
813 
804 
763 
772 
783 
780 
803 
796 

787 
782 
793 
782 
7tB 
784 
782 
787 
764 
771 
782 

I l l  

eo8 T. T. 783 
916 _ _ _ _ _ -  -__---  749 
820 _ _ _ _ _ _  _ _ _ _ _ _  763 
814 _-__ - -  ------ 747 
814 _ _ _ _ _ _  _ _ _ _ _ _  708 
851 T. T. 730 
a1 _ _ _ _ _ _  _ _ _ _ _ _  708 
878 T. T. 728 
867 12 11 737 
885 20 18 718 

: I 1  

877 
8BB 
877 
874 
873 
878 
888 
880 
885 
870 

8fi8 
876 
866 
866 
865 
866 
888 
868 
866 
868 

866 
865 
858 
866 
866 
868 
866 
866 

-1 I i- 
-I-/-/- 
1010 _ _ _ _ _ -  ---_-_ ~ 866 
1058 _ _ _ _ _ _ _ _ _ _ _ _ I  870 
1066 _ _ _ _ _ _  _ _ _ _ _ _  876 
1085 __--_- - - -___ 1 892 
loel _ _ _ _ _ _  _ _ _ _ _ _  w)I 
1086 _ _ _ _ _ _  _ _ _ _ _ _  1 802 
1069 83 74 I 889 
1045 133 130 I 888 
1040 12 12 878 
1046 2 2 1 870 

lOR0 T. T. 877 

1072 4 3 ,  877 
1046 _ _ _ _ _ _  _ _ _ _ _ _  868 
1017 _ _ _ _ _ _  _ _ _ _ _ _  871 
1025 

1072 11 11 ~ 877 

1037 _ _ _ _ _ _  _ _ _ _ _ _  955 
1048 _ _ _ _ _ _  - -_-_- e73 
1040 2 1 811 
1060 _ _ _ _ _ _  _ _ _ _ _ _  970 
1041 _ _ _ _ _ _  _ _ _ _ _ _  1030 
1014 _ _ _ _ _ _  _ _ _ _ _ _  1085 
1029 40 38 102l 
1024 _ _ _ _ _ _  _ _ _ _ _ _  1056 _ _ _ _ _ _ _ _ _ _ _ _  1141 

T. T. lXi7 _ _ _ _ _ _  _ _ _ _ _ _  1323 

I l l  

- 
B 

WJ 
1061 
1067 
loel 
1111 
1148 
1088 
lc89 
Msl 
1066 

1063 
1011 
1060 
1013 
1011 
1046 
1046 
1018 
1027 
1018 

1133 
1180 
11w 
1208 
1319 
1366 
1270 
1302 
1383 
1400 

- 

m a  
- 

- 
931 
803 
878 m 
8 1  
ea4 
m 
909 
880 
80 
924 
007 
966 
988 s@s 

1011 
1017 
rn 
96l w 
S9.a 

1013 
1044 
1078 
999 wo 
0 1  
883 
877 
891 
888 
- 
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TABLEI 66.-Daily run-off in  hundred-thousandlhs of an inch over watershed and precipitation in  hundredths of an inch-Continued 

1926 

June AprU I 
I 

Predpi- 
tation 

Precipi- 
tation Run-ofl Precipi- 

tation 
~ 

B 

- 

B 
- 

- _ _ _  
16 
1 

58 
32 
1 

14 
36 
29 

12 
3 

15 
3 
7 
8 

20 
30 

37 
2 
4 

T. 
8 
6 

33 
1 

12 

5 

_ _ _ _  

T. - _ _ _  

.--_ 
- 

- 
B 

__ 
A 

- 
A 
- 
_ _ _ _  

16 
4 

4s 
30 
1 

12 
34 
29 

11 
2 

___. 

T. 
11 
4 
7 
9 

22 
31 

32 
1 
4 

3 
8 

34 
1 

10 

4 

_-__ 

T. 

- 

- 
B 

---- B ! A I B I  A 
A B A 

1341 
1364 
1u)g 
14RB 
1530 
1442 
1373 

1280 
1409 

1560 
1700 
1745 
1783 
1849 

2059 
2071 
2162 
2414 

2657 
2686 
2304 
2104 

2266 
2549 
%29 
3023 
3109 

1282 

1828 

am 

- -___ 

2523 
2533 
2532 
2602 
2640 
2624 
m07 
2533 
2446 
2398 

2750 
2670 
2493 
2431 
2408 
2374 
2344 
2281 
2233 
2142 

2091 aoos 
1945 
1809 
1861 
1503 
1759 
1719 
1660 
lfi3S 
1616 

17fi2 
1722 
1842 
2156 
2013 
1834 
1720 
lfi36 
1583 
1526 

1646 
1564 
1498 
1447 
1405 
1445 
1401 
1359 
134% 
1356 

13G1 
1335 
12% 
1 3 1  
1222 
1211 
1221 
119.4 
1173 
1170 
.--__. 

1038 
104I1 
10% 
1120 

1 1 2  
1041 
1026 
logfl 
1120 

1156 
1017 
970 
940 
838 
913 
899 
697 
855 

1019 

1024 
997 
031 
903 
901 
815 

1007 
(114 
920 
674 
543 

1272 

1117 
1148 
1129 
1258 
1324 
1213 
1147 
1111 
la03 
1205 

1234 
1125 
1049 
1029 
1027 
loop 
993 
BBS 
987 

1102 

1141 
1054 
1042 
1005 
1016 
looIj 
1093 
1034 
1028 
882 
965 

828 
613 
805 
887 
874 
820 
621 
815 
829 

1048 

916 
873 
867 
829 
761 
767 
763 
857 
812 
6GO 

624 
810 
BJ8 
952 
915 
860 
&18 
876 
891 
830 
819 

Qb3 
911 
921 
975 
976 
967 
911 
926 w 
936 
921 
967 
03R 
993 
916 
805 
934 

1027 
1049 
984 

988 
931 
923 
807 
92l 
930 
917 
911 
911 
910 .---- - 
- 

446 m 
749 
766 
796 
719 

708 
707 
711 

796 
770 
747 
740 
7 0  
766 
757 
7Ba 
769 
742 

738 
763 
761 
753 
769 
946 
870 
841 
828 
838 

ns 

- 

3716 1593 

3S39 _ _ _ _ _ _  - ____. 1835 
3724 _ _ _ _ _ _  _ _ _ _ _ _  1727 
3872 _ _ _ _ _ _  _ _ _ _ _ _  1653 
3890 T. T. lfill 
3803 _ _ _ _ _ _  _ _ _ _ _ _  1592 

3 _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  1415 
4 _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  1687 
5 _ _ _ _ _ _ _ _ _  _ _  1 1 2 1 1753 
6 _ _ _ _ _ _ _ _ _ _ _  ¶I  I 24 1617 
7 _ _ _ _ _ _ _ _ _ _ _  25 I 27 1438 

4020 36 36 1660 
3704 _ _ _ _ _ _  _ _ _ _ _ _  l G l l  
3623 _ _ _ _ _  ~ _ _ _ _ _ _  1523 
3443 _ _ _ _ _ _  _ _ _ _ _ _  1464 
3238 _ _ _ _ _ _  _ _ _ _ _ _  1451 
3W1 6 10 1450 
2985 _ _ _ _ _ _  _ _ _ _ _  ~ 1411 
2884 _ _ _ _ _ _  _ _ _ _ _ _  1374 
2765 3 2 1367 
2648 4 3 1332 

1042 2 1 808 
1015 17 20 643 
979 6 6 861 
941 2 1 826 
801 _ _ _ _ _ _  _ _ _ _ _ _  810 
883 _- - -__  -----_ 798 
86' 6 6 625 

1024 43 46 905 
1043 16 16 862 
looB _ _ _ _ _ _  867 

2572 8 8 1314 I 2447 2 T. 1263 
2315 _ _ _ _ _ _  _ _ _ _ _ _  1240 
2201 _____. __.___ llS2 
2129 2 2 1145 
2042 2 3 1135 
1984 12 11 1142 
1931 1 1 1136 
1654 6 G 1093 
1801 T. T. 10% 
1785 _ _ _ _ _ _  - - - - _ _  

I l l  I I I  

1926 
- 

87'2 
898 
803 
Qe4 

1033 
1089 
1242 
1213 
1108 
1088 

.~ 

3046 
3177 
3349 
3613 
3759 
4066 
41% 
4160 
3934 
3673 

__ 
1367 
1313 
1344 
1317 
1324 
1369 
1400 
1274 
1190 
1147 

- 

T. 
~. 

3834 2 2 2724 
4068 2 1 2676 
4351 _ _ _ _ _ _  _ _ _ _ _ _  2621 
4738 ____.. _ _ _ _ _ _  2577 
5356 _ _ _ _ - _  - - - - -_  2625 

2960 
2840 
2681 
2562 
2455 
2393 
2324 
2193 
2103 
1992 

1834 
1950 
1669 
1779 
1710 
1634 
1610 
1675 
1609 
1462 

1399 
1359 
1323 
1264 
1223 
1191 
1180 
1158 
1140 
1216 

7 

26 

34 
2 
1 

13 
1 

14 

T. 
T. 

6 

23 

36 
2 
1 

14 
1 

14 

3 
20 
6 

T. 
T. 

T. 812 - -___ 796 
28 843 
14 851 

T. 862 
97 1215 
88 1229 
2 1223 _-___  932 
6 819 

803 _ _ _ _ _ _  _ _ _ _ _ _  Ma 
771 11 12 672 
817 21 20 708 
841 6 6 741 
825 -_---_ ------ 708 

1146 _ _ _ _ _ _  _ _ _ _ _ _  690 
1083 T. T. 685 
1034 1 1 679 
939 __-_-_ -____-  657 
912 T. T. 646 

1 _ _ _ _ _ _ _ _ _ _ _  u) 38 nc 
a _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  762 
3 _ _ _ _ _ _ _ _ _ _ _  2 a n 0  
4 _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _  810 
5 _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  841 
6 _ _ _ _ _ _ _ _ _ _ _  T. T. 894 
'I _ _ _ _ _ _ _ _ _ _ _  T . T .  BMI 
8 _ _ _ _ _ _ _ _ _ _ _  4 4 9 2 8  
0 _ _ _ _ _ _ _ _ _ _ _  T. 1 9 4 4  

10 _ _ _ _ _ _ _ _ _ _ _  4 T. 971 

__-_ 
34 
14 
1 

85 
63 
2 

.-__ 
12 

2 
2 

88 92 
16 6 

2 2  
T. 1 T. T. T. 

1 
2 

3 
18 
8 

895 I 28 28 731 
667 _ _ _ _ _ _  _ _ _ _ _ _  710 
861 _ _ _ _ - _  _ _ _ _ _ _  683 
868 T. T. 660 

817 1 1 684 
821 _ _ _ _ _ _  _ _ _ _ _ _  6Zl 
798 _ _ _ _ _ _  _ _ _ _ _ _  673 no 1 2 676 

a43 3 a 676 
827 4 4 en 

Bo77 T. 2197 

4622 _ _ _ _ _ _  _ _ _ _ _ _  1957 
4591 _ _ _ _ _ _  _ _ _ _ _ _  le00 
4749 5 6 1571 
4856 _ _ _ _ _ _  _ _ _ _ _ _  1843 
6801 _ _ _ _ _ _  _ _ _ _ _ _  1759 
6741 _ _ _ _ _ _  _ _ _ _ _ _  169s 

.__- 
7 
2 

2 

T. 
T. 

8 
2 

2 

T. 
T. 

---. 
12 
1 

T. 
T. 

.---. 
16 
1 

T. 
T. 

894 
920 

821 
758 

1638 
1732 
1966 
1995 
2271 
2646 
a608 
2673 
2769 
2857 ._-__-. 

T. 
T. 
T. 
T. 

T. 760 
T. 738 
T. 744 

706 
T. 693 

887 .____ 671 
1 665 

T. 667 
650 

.-__- 816 

6806 _ _ _ _ _ _  _ _ _ _ _ _  1655 
8628 _ _ _ _ _  - _ _  - - - - 1666 
8088 _ _ _ _ _ _  _ _ _ _ _ _  1493 
5584 _ _ _ _ _ _  _ _ _ _ _ _  1432 

4587 2 2 1335 
4145 ____-_  _ _ _ _ _ _  1307 
3798 T. T. 12S9 
3560 _ _ _ _ _ _  _ _ _ _ _ _  1247 
3367 I 62 53 1419 
3145 _ _ _ _ _  - - _ _ _  _ _  - _ _  ___. 

4974 _ _ _ _ _ _  _ _ _ _ _ _  1365 

4 6  

2 2  
2 2  

19. 18 
11 12 
12 16 

T. T. 
T. T. 

T. T. 3312 
37.40 -__. 

1 
T. 

2 

12 
T. 

947 
939 
802 
867 


